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EDITORIAL 


“Agriculture—the tilling of the soil—is not only the sole real 
title to a soil but the only means of permanently holding It. 
Thus if the Red Indians had learnt agriculture from the first 
European settlers in North America they would soon have been 
numerous enough to bar all progress west. And conversely, 
though the Indians of Mexico, Central America, Peru, and other 
South American States were atrociously treated, they could not 
be exterminated because of the numbers which the pursuit of 
agriculture had won for them. That the tilling of the soil is 
in the last analysis the best title to that soil in the face of 
all odds, is self-evident.” 

And moreover that the branch of agriculture it is most neces¬ 
sary for a country to engage in is the raising of its main food 
crop, is substantially what it is reasonable to expect the author 
of the above would have advanced as a second axiom, had he 
continued. Having crops to export of other kinds, no matter 
how valuable and abundant these may be, does not excuse a 
country if it fallB short in its obligation to feed its own people 
from its own soil. 

The Philippines has been for many years open to this very 
charge, for the annual importations of rice have been extremely 
heavy. However, there is no indifference or complaisance over 
this state of afFairs in the Islands; there has been effort all the 
time on the part of Government, press, and people, to remedy 
the situation, the most encouraging feature of which seems to 
us the fact that our young men have turned and are turning to 
the study of agriculture in such yearly increasing numbers, 
devoting themselves whole-heartedly to the service of the soil. 

To them primarily the country looks for the solution of the 
rice problem, and so it seems timely to summarize what has 
been done in the eleven years that have passed since the Bureau 
of Agriculture began systematically to study nee culture. 

The planting of selected varieties adapted each to a congenial 
locality, seed selection, the promising varieties the part water 
plays in the raising of rice, exact cultural methods as opposed to 
hit-or-miss attempts to raise a crop, an account of the experi- 
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ments carried on, are the principal themes. The vastly 
important subject of machinery, particularly tractors, it is not 
as yet possible to speak of with any degree of Authoritativeness 
as regards the Philippines, since the use of machinery is too new, 
the small farmers, who are in the majority, are too poor, and 
lowland rice is planted in the proportion of three to one as 
against upland. 

Furthermore, it not being aB yet possible for us to establish 
the comprehensive system of irrigation our country needs and 
our legislature plans, here again little can be said. 

. All things considered, though, we believe this exposition will 
be of practical help to our farmers and serve as a guide to our 
young students of agriculture; and we hope it will not be with¬ 
out interest to others engaged, like this Bureau, in the task of 
increasing and improving the world’s store of rice. 

Adriano Hernandez, 
Direxstor of Agriculture. 
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RICE IN THE PHILIPPINES 

Bf Jomk 8. CAJtua, Agronomist in CJutrgt of th* Agronomy Station 


INTRODUCTION 

Rice, the plant that produces the main food—the staff of life, 
or, as one may call it, the bread—of the Filipino people, iB the 
most important and most extensively cultivated crop pf the Philip* 
pines. Indeed from time immemorial this cereal has been the 
principal food of all oriental countries, and its cultivation has 
constituted the chief occupation of most of the people. When 
Magellan discovered the Philippines in 1521, he found nee the 
only crop being cultivated by the natives. It is today the daily 
food of more than 60 per cent of the population of the world, 
and this per cent is constantly increasing, for it is now being 
more and more used by the people of the United States and 
European countries to supplement wheat flour, for the reason 
that it is found that under ordinary conditions it can be pro¬ 
duced cheaper than any of the other cereals, especially if 
machinery is used. A combination of rice with legumes is a 
much cheaper balanced ration, too, than one of wheat and meat 
and it needs much less land to produce it. 

The methods of culture followed at present in raising this 
cereal are rather primitive here, the single crop system being 
the most generally practiced, though in some provinces modern 
intensified farming is now in vogue and modern machinery and 
farm implements are more or less replacing the old crude im¬ 
plements all over the Philippines. 

Due to the methods of culture and climatic conditions existing 
in these Islands rice was never grown here over large areas 
under one management, as in California and some of the South¬ 
ern States, until lately, when the introduction of tractors has 
made it possible to plant rice on a big scale. But tractors can in 
most places only be used for upland rice. It is impossible to use 
them in planting our lowland palay except by following the 
method used in California; that is, the field is prepared dry and 
then the seed is drilled in, as in planting corn, and the whole 
field is flooded. This of course can only be done in places where 
irrigation water is available. 
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The tractor, however, has partly solved the labor problem aris¬ 
ing from the high cost of wages and the scarcity of field hands. 
It makes possible the planting of a bigger area and in very much 
shorter time than by using animal power; it eliminates the factor 
of loss due to rinderpest and enables the farmer to use drilling 
and harvesting machinery. True, some modern machinery was 
tried here some years ago, and failed to give good results; 
but that was because it was drawn by carabaos and bulls while 
the speed of the machinery was rated according to a horse’s 
walk, which is faster. At that time no tractors were available 
so that the' heavy machines were found to be impracticable. 
It must be borne in mind, though, that the land used for rice 
in most places is not extensive enough and the fields are not 
properly laid out for modern agricultural implements, and the 
majority of fields are small, irregular strips of land divided from 
one another by levees or "pilapil” to form small paddies; so the 
present method of planting lowland rice is such that the use of 
heavy machines is inadvisable, as for these to be used success¬ 
fully in these Islands the upland method of planting rice would 
have to be followed exclusively and all the levees destroyed. 

VARIETIES 

Rice (Oryza sativa) is an annual plant belonging to the great 
family of grasses botanicaily known as Graminess. The word 
Oryza is derived from the Asiatic word Eruz which was later 
modified into rice, riz and reis. It is believed to be indigenous 
to Asia, and is one of the plants that has a great wealth of 
varieties, all differing in the length of time they take to mature, 
and in character, yield, quality, size, shape, color of the grain, 
and even in the quality of the product and its flavor. There have 
been 1,282 varieties tested by the Bureau of Agriculture since 
1909, but of these only 991 varieties have been found to be 
distinct varieties, the remainder being duplicates. A variety of 
rice is sometimes found under different names, the yield and 
characteristics having slightly varied due to environment; but 
when seed from these so-called different kinds are planted side 
by side in test plots and their characteristics compared, it will 
be seen that they came from plants of the same variety. 

The great diversity in these many varieties is not easily com¬ 
prehended but the large number of varieties is not surprising 
when we consider that as many as three thousand five hundred 
varieties are said to be growing in China, Japan and Siam, and 
remember that rice is one of the oldest plants grown in those 
countries and that since the middle of the last century there has 
not been constant intercourse between these countries and the 
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Philippines. This plant does not cross as easily as other plants, 
so it is hard to believe that the great number of varieties are 
really crosses. The writer believes that the cause of this great 
number is due to variations in character of soil, supply of water, 
and atmospheric conditions of the places where each variety has 
been grown. 

All these have been classified into groups according to habitat 
or method of cultivation, into upland (non-transplanted) or 
lowland (transplanted) rice; bearded or non-bearded; and glu¬ 
tinous or non-glutinous kernels. The hulls as well as the kernels 
vary in color from semi-transparent white to deep purplish 
black. (See Plate III.) 

The upland need comparatively little water for their develop¬ 
ment—in fact, too much water on the fields is often detrimental— 
and they thrive well without transplanting, while the lowland 
require plenty of water during their growth and have to be trans¬ 
planted to obtain the best results. (See Plate IV.) 

The bearded varieties are generally grown in the low-lying re¬ 
gions from northern Zambales, Tarlac, and Nueva Ecija up to 
Docos Norte. Only bearded palay can be planted in such regions 
as it can Btand more being under water and for longer periods 
than non-bearded palay. 

In countries producing rice on a commercial scale, like China, 
Japan, India, Cochin-China, United States, Spain, Italy, and 
other rice countries, the non-bearded rices are generally grown, 
although bearded varieties are also planted in Java at present. 
The yield of bearded rice is less than the non-bearded. The only 
advantages the bearded palay has are: It can be planted in low 
places where water stands for a long time; it is not susceptible 
to damage from birds on account of the awn; and can be easily 
handled and transported without the need of a container, as the 
grains do not fall so easily as those of the non-bearded varieties. 

Bearded rices are, however, objectionable as in general they 
are poorer yielders and the crop is usually harvested head by 
head. It is difficult to threBh them even with a threshing ma¬ 
chine unless this is provided with an awn-clipper to remove the 
beards, and unless labor is cheap and plenty there can be but 
little profit in raising them. (See Plate V.) 

The glutinous includes those varieties having clear, trans¬ 
parent, hard kernels and the non-glutinous those having soft, 
chalky kernels. Some varieties are between these two and may 
be said to be crosses between the two groups—the grains are 
more or less cloudy or starchy. These are called semi-glutinous. 
Most of thd Japanese commercial rices belong to this group. 
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The varieties Portoc, Perm. No. 708; Guinaroan, Perm. No. 
406; Calubad I, Perm. No. 281; Potan tandu, Perm. No. 711; and 
Malagkit Negro, Perm. No. 570, as shown in Plate VI, are rep¬ 
resentatives of the glutinous rice. These cook up into a soft 
pasty mass, and are not used for general consumption but only 
lor making special delicacies. Varieties of this group are called 
“Malagkit” by the Tagalogs, “Diquet” by the Ilocanos, and 
“Pilit” by the Visayan. 

The varieties used for general consumption belong to the non- 
glutmous group. These are transparent, and hard and when 
cooked in the native way the kernel retains its form, but is easily 
squashed. Though called non-glutinous, there is enough glu¬ 
tinous matter, however, to hold the mass together when boiled. 
Filipinos generally like to eat rice boiled hard but the Chinese 
prefer rice boiled soft with much water. Some of the best 
varieties that belong to this group are shown in Plates XXXVI 
and XXXVII. 

There are some varieties that are prized for their special flavor, 
which is most pronounced just after harvest, as the varieties 
Capino I, Perm. No. 257; Inantipolo II, Perm. No. 956; Mimis I, 
Perm. No. 616 and Binicol I, Perm. No. 92. 

A new species of rice known as Oryza mantlemts, found grow¬ 
ing wild in Gubat, Sorsogon, is shown in Plate VII. Some seed 
of this was collected by the Bureau of Agriculture in 1914 and 
planted at Alabang, Rizal, to find out if it had any economic im¬ 
portance. It differs from the ordinary rice plants in growing 
rather slowly and attaining no great height; it stools heavily and 
produces panicles at irregular intervals which do not mature uni¬ 
formly. The kernels, which are very small, mature in from 80 
to 90 days after planting and drop off as they ripen, so this rice 
is of no value for human food but planted either broadcast or 
transplanted it might produce a forage crop. 

TYPES OF CHAINS 

The commercial varieties of rice in the Philippines are gen¬ 
erally 2.5 millimeters wide by 5.5 millimeters long, but there 
is quite a difference in shapes. The broad type will vary in 
size from 2.5 by 2.5 millimeters to S by 8. Japanese rice are 
generally of this type. The slender type varies from 2 by 4 
millimeters to 2.5 by 9. The varieties Quinulantro, Perm. No. 
768 and Mandogosoc, Perm. No. 585 are examples of the first type 
and Inanis, Perm. No. 443 and Kinanay, Perm. No. 484, are 
examples of the second. (See Plate VIII.) 

Varieties having grains three or four times as long as wide 
are the ones generally eaten by the rich people. These gen- 
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erally have a good flavor but are poor yielders. When cooked 
and put on the table they look particularly appetizing. A good 
example of these varieties is the “Mimis I,” Perm. No. 616. The 
grains are so long that when milled they break into pieces, hence 
the variety is undesirable to grow on a large scale. The varie¬ 
ties Binicol I and Inantipolo II are also noted for their exception¬ 
ally good flavor. 

In color the grains range from clear transparent to solid white, 
and from slightly red to almost black. The red rice, or those 
having dark-colored cuticle, are more nutritious than the white 
ones, as they are dark in color because the outer coating, which 
contains the phosphorus of the kernel, has not been rubbed off, 
as with those cleaned in a rice mill. Rice prepared in wooden 
mortars is a better food due to the above reasons and because 
it still contains some of the bran and germ, which make it 
more nutritious than milled rice. Some prefer its flavor, also, 
just as some people prefer yellow corn meal to white. 

OOIXJR OF HULL 

The prevailing color of the hull is light straw or golden, but 
there is almost every variation in color between straw and dark 
brown, chocolate or black. Many have a dark body with light 
tips or vice versa; still others may be striped. (See Plate IX.) 

STATISTICS 

Of the total area of the Philippines, which iB about 120,000 
square miles (29,629,000 hectares), about one-third is virgin 
forest; one-eighth is second growth forest; two-fifths is grass¬ 
land good for agricultural purposes, and only about one-tenth 
is under cultivation at present. It is reported that up to June 
30, 1920, the area cultivated to rice was only 1,484,896 hectares, 
and the production 1,584,164 metric tons (36,343,808 cavans) of 
rough rice (palay). 

The total area planted to this cereal in 1920 is about the same 
as that planted to abaca, coconut, corn, sugar cane, and tobacco 
put together. The total production was valued at ¥264,855,885, 
or about 59 per cent of the combined values (¥482,276,117) of 
these five crops. Counting the population of the Philippine Is¬ 
lands at 10,850,640 (1918 Census), there were about three and 
ohe-half cavans of rough rice produced per capita. 

The following table shows the area cultivated, total produc¬ 
tion, value, average yield per hectare and the total importation 
of rice: 
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Tabu No. 1 
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It will be noted from the above table that about one-sixth of 
the rice consumed is imported. The biggest importation ever 
made during the last ten years was in 1912 when there was a 
prolonged drought. The area planted to rice last year (1919 
crop) exceeded that of any previous years, but in spite of this 
a big amount of rice was imported due to the floods in Sep¬ 
tember (1919) which damaged the principal rice producing re¬ 
gions. (See Plate X.) 

About thirty years ago there was a surplus production of rice 
so that this cereal entered into the list of exports of these Is¬ 
lands, but since that time yearly importations have been neces¬ 
sary to meet the demand. The reason for this is that many of 
the people who before raised rice are now planting other crops, 
such as sugar cane, coconuts, hemp, etc., instead, while others 
have left the agricultural profession entirely and gone into the 
towns and cities. Another highly important reason for this has 
been the loss of work animals during epidemics. But the scar¬ 
city will be less important very soon when a greater number 
of farmers use tractors. 

Estimating that each of the inhabitants of the Philippines 
consumes an average of two and a half cavans of rice per year, 
then for 10,860,640 people, of whom about 80% only eat rice, only 
41,402,560 cavans of palay will be needed to supply the demand. 
The total production for the fiscal year June 80, 1919 to June 
30, 1920 was 36,843,808 cavans, so that it would be necessary to 
produce 6,058,752 cavans of palay or about 2,529,876 cavans clean 
rice more in order to supply the need and make the importation 
of rice unnecessary. This shortage, however, could easily be 
turned into a surplus by the use of selected seed and proper 
methods of planting even without increasing the area. 

Table No. 2 gives a detailed statement of the yield by prov- 
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inces. The rank of the heavy yielding province*, as shown in 
the first column, remains fairly constant from year to year. 

Bice farming in the Philippines is not a stable industry, as the 
production varies according to the demand for labor in other 
directions generally. For example, when the price of sugar or 
some other crops goes up a greater area is planted to same and 
consequently there will be a demand of labor on that particular 
crop. Bice is a crop which has a constant price in comparison 
with abaca, coconuts, and sugar cane but less people plant it 
when the area of other crops is increased, due to the higher 
wages paid for planting other crops in greater demand. The 
establishment of factories in cities and big towns has also re* 
duced the number of rice planters and therefore reduced the rice 
production. 


Tabu No. 2 

BOUGH BICE (PALAY) 

Crop rtatietice for tko Philippi** Ielande year ending June SO, 1810 . 
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UNIT OF MEASURES USED IN RICE PROVINCES 

Most of the provinces producing rice measure it by Hie cavan, 
the average weight of which is 44 kilos for rough rice (palay 
with sack), and 67.6 kilos for dean rice per cavan of 76 liters. 
A cavan of palay including the sack may weigh more or less than 
44 kilos, depending upon the variety of rice. Bearded palay or 
the varieties generally grown in the northern provinces is meas¬ 
ured in bundles of some standard size known as “manojos," or 
“pungoe,” as this cannot be measured by the cavan for the beards 
interfere with the packing of the grains in the measure. An 
average manojo weighs about 10 kilos. The size of these bundles 
or manojos varies in each province. Each manojo, or as some¬ 
times called “pompon," consists of six small bundles, about 7 
centimeters in diameter, known as “manojitos,” “quints," or 
*1)111860." This number varies in different places even in the 
same province. Twenty manojos make one “oy6n," which is ap¬ 
proximately two and a half cavans of clean rice. Most of the 
rice mills in northern Luzon now measure it by weight. Plate 
XI shows the palay market in Dagupan, Pangasinan, where 
mostly bearded palay is sold. 

' It is impossible to describe the type or to Bay just what soil 
14 most suitable for the cultivation of rice. The plants can be 
gyown on any kind of land but best results from lowland varieties 
afe obtained from fairly rich loamy clay soil with a layer of im¬ 
pervious clay or with a hard subsoil beneath. 

In general, a soil that will produce good corn, sugar cane or 
demote will also produce good rice, especially the upland varie¬ 
ties, but it does not follow, however, that good rice land will 
always produce any one of the above crops, as generally good 
lqwland rice land is too heavy and has an impermeable subsoil, 
which condition is detrimental to other plants as it accumulates 
too much water for a certain length of time. Light sandy soils 
do not hold water so that they are not adaptable to rice planting. 

This impervious layer is an important requisite for trans¬ 
planted or lowland rice, as it helps to retain water and 
fdod materials and to make possible a continuous submergence 
of the land for a period of time, which condition is required for 
the best development of the plants. 

Lowland rice does not need very deep soil, in fact a fairly 
shallow soil is preferable to a deep one, as the cost of submerg¬ 
ence and the time required in irrigating and the amount of water 
depends upon the depth of the soil. When the amount of water 
used is to be paid for, this point becomes particularly important. 
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As level land as possible should be selected since the cost of 
preparation and getting water to the land and distributing it is 
much less. Another advantage of this is that where the land 
is level big paddies can be built, the number of dikes reduced, 
some of the expenses incurred in their construction saved, loss 
and inconvenience in the operation of the field lessened, the space 
occupied by the dikes economized and less breeding places for 
weeds and plant pests left. If the paddies are sufficiently large, 
as the rice fields in California, tractors and other farm machinery 
can be used in the cultivation of this crop. 

The condition of the land is also important in rice growing, 
as level land is also necessary to give the crop a uniform ripening. 
The presence or absence of water in the field due to the con* 
tour thereof, influences to a great extent the uniformity of ripen¬ 
ing. Very often a section of the field can be seen where even i f 
only one variety is grown and it has all been planted at the same 
time, the crop is ripe enough to be harvested in one place, while 
the rest of the field is still green, and vice versa. This is due to 
unevenness of the field, there being deep places where water 
accumulates and the plants grow taller and take a longer time to 
mature, while those planted on the hills mature earlier. In these 
cases the crop is harvested even if all the grains are not yet fully 
ripe. Palay harvested this way produces a low grade rice when 
milled. 

The lowland varieties are Bemi-aquatic in nature, as they 
prefer heavy clay soils containing about 20 per cent of fine silt 
and about 45 per cent of clay that can be puddled thoroughly. 
Land that can be effectively drained should be selected as it 
dries out and hardens readily so it can be walked on at harvest 
time much sooner than lighter soils. Those too rich in nitrogen 
are not desirable, as they cause the plant to produce too little 
grain and too many leaves and stalks. Such plants are easily 
beaten down by high winds and heavy rains and should therefore 
have their tops cut off to prevent them from lodging. Nitro¬ 
genous soils give better returns when planted to corn and sugar 
cane, provided there is good drainage. 

In the beet rice producing provinces, such as Nueva Edja, 
Pangaainan, Tar lac, Bulacan et al, most of the soil consists of a 
heavy clay containing about 20 per cent fine silt (0.01 to 0.002 
millimeter In diameter) and 40 per cent clay (less than 0.002 mil¬ 
limeter) and a sufficient amount of humus. 

Upland rice when grown on heavy day soil gives poor results. 
It requires loamy soils—those that have been washed down from 
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higher levels and which are usually richer in plant food. Soils 
in the valley and those of newly opened up lands give high yields 
when planted to upland rice. However, soils too rich in nitrogen 
are not adapted to upland rice either. 


Provinces producing rice as their main crop may be divided into 
two groups: those that have a pronounced wet and dry season, 
and those that have their rainfall distributed more or less 
throughout the year. Most of those having pronounced wet 
and dry seasons are located in Central Luzon, and those having a 
well distributed rainfall are near the Pacific coast or towards the 
southeast, where a two-crop system is practiced. The difference 
in rainfall is due to the direction the monsoons blow from and the 
trend of the mountain ranges. The first group includes the prov¬ 
inces of Bataan, Bulacan, Batangas, Cavite, Iloilo, Ilocoe Norte, 
Ilocos Sur, Laguna, Nueva Ecija, Pampanga, Pangasinan, Rizal, 
Tarlac, La Union, etc. The second group includes Albay, Ca- 
marines Norte and Sur, Leyte, Samar, Sorsogon, and Tayabas. 
At present the great majority of rice producers depend upon 
the rains for irrigating their crops, except in a few places 
such as Cavite, part of Laguna, Pampanga, Bulacan, Tarlac and 
some other provinces which have irrigation systems. As pre¬ 
viously stated, only one crop of rice is generally planted, espe¬ 
cially in those places without irrigation and thiB is done at the 
beginning of the rainy season. The rainfall for these two groups 
is expressed by the rainfall curves shown on Plate XII. 

The average rainfall for the rice-growing months in the moat 
important provinces is as follows: May 289.7; June 295.8; July 
1,427.1; August 1,530.9; September 886.75; and October 259.5 
millimeters. It is in such localities that irrigation plays a great 
part in rice growing, for two reasons: First, because rice can be 
planted at the proper time for its best development; and second, 
two crops may be gr own each season, thus increasing the amount 
that can be produced each year at least one-third. Where two 
crops are grown, the planting should be carefully timed so that 
the growing crops will not be damaged by the excessive heat; for 
example, if an early variety is used for the rainy season crop and 
is transplanted by June 10, it can be harvested by October 1 and 
the second crop transplanted by October 81, and by planting 
another medium early variety, another yield can be obtained and 
the crop be out of the way by January 22. Experience has Shown 
that rice planted in the months of February or March, even 
though given plenty of water, is retarded by the excessive heat 
and evaporation. Rice plants need a rather humid atmosphere 
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PLATE XIV 



An old Irrigation dam built by the friar* In Calamba, Laguna 
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Rice grown under Irrigation Aiabang Central Rice BreedFrg Station 
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for their best development, even though provided with an ad¬ 
equate supply of irrigation. 

The rainy season in the Philippines is so often irregular in 
starting and stopping that it cannot be depended upon. Some¬ 
times, even, it is dry a whole month in the so-called rainy season, 
which does great damage to the rice crop. 

TTfB IMPORTANCE OF WATER 

The duty of water in the cultivation of rice cannot be over¬ 
emphasized. The lowland varieties, being semi-aquatic in nature, 
an adequate and constant supply of water during the entire dev¬ 
elopment of the plant is needed, while the upland varieties, 
however, as before stated, need only a very little amount of water, 
so that what they can get from the rains is enough for their proper 
development, as long as they are planted in the proper time, unless 
there is a drought. 

It takes about 110 to 115 hectare-centimeters of water to grow 
a normal rice crop, provided it is evenly distributed over the 
growing season. The amount necessary also, to some extent, 
depends upon the physical character of the soil and length of 
maturity of the variety planted. The longer it takes a variety 
to mature the more water it will need. So that how to gauge the 
amount of water to be used is one of the important problems of 
rice planters. Some varieties, generally the early-maturing, are 
hardier than others; they can stand a drought as they need less 
water. Certain others, especially the late-maturing, can only be 
made to stool and bear with a liberal supply of water. As a 
general rule, however, it can be said that it is more harmful for 
lowland rice to have too little water than too much. 

Rice seedlings should not be watered until the seventh day after 
transplanting unless there is a drought which makes the soil too 
dry for the newly transplanted seedlings, and then the paddies 
should be watered about four to six inches deep until that period 
of the plant known as the “milk stage" is passed. It is sometimes 
good to drain off the water entirely to expose the base of the 
plants to the direct action of the sun and allow the soil to warm 
up and become aerated. In this case care should be taken not 
to dry up the held too long, for if the ground becomes air-dried 
the young growing seedlings will suffer seriously. And once the 
plants are checked they do not recover very well. A proper 
supply of water helps, to a great measure, in keeping the weeds 
down. This is why weeds do not trouble the rice producers 
here in the Philippines as in the States, 
maw—a. 
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Crop failures, in many cases, are the results of poor manage¬ 
ment. By poor management is meant the planting out of 
season—either too early or too late—poor preparation of the 
land, etc. There are also cases when the seedlings are allowed 
to remain in the seedbed too long. Sometimes farmers are too 
lazy to fix the dikes or to level their fields, which results in an 
unequal distribution of water among the paddies. 

In order to take advantage of the proper season, especially if 
there is no irrigation water, planting should be begun as Boon 
as practicable, all dikes properly fixed and some early-maturing 
varieties planted. (See Plate XIII.) In provinces without ir¬ 
rigation systems it is not safe to plant varieties maturing in over 
150 days from seeding. It is important that seedlingB should 
be transplanted at the right age. Actual experiments have shown 
that, within a certain limit, the maturing age varies in direct 
ratio to the age at which the seedlings are transplanted. In other 
words, the older the seedlings are when transplanted, the later 
the crop matures. 

It has also been observed that water from lakes, large rivers 
or canals with a low current is better than that from rivers having 
a swift current, for the water generally contains more fertilizing 
materials. 

IRRIGATION 

Irrigation is the permanent solution of the problem of pre¬ 
venting rice shortages, as this will guarantee a sure crop every 
year, even if there is a drought, and furthermore irrigation will 
make possible the raising of two crops a year. At present only a 
very small percentage of the total area of the Philippine Islands 
is provided with irrigation systems. Some of these systems were 
lately built bv private parties and commercial firms but the ma¬ 
jority of them were constructed about forty yea s ago. One of 
them is shown in Plate XIV. According to the Bureau of Public 
Works only about 50,587 hectares of land were under irrigation 
in 1912. No available data can be had on the total area of land 
under irrigation at present. Many of the irrigation systems are 
large but antiquated; others are small and consist of only a diver¬ 
sion dam made of brush and earth which is washed away with 
every flood. According to a survey made in 1920 by the Bureau 
of Public Works at least 559,000 hectares could be easily brought 
under irrigation. Very active interest is being taken by Baid 
Bureau in constructing irrigation systems in all places that are in 
need of them so that within a very few years it is hoped that most 
of the areas unirrigated which are at present lying idle will be 
under irrigation and thus will produce good crops of rice. (See 
Plate XV.) 
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PUSH’S 

A large part of the Philippines is high, rolling land called 
"terreno alto” or “secano.” This land cannot be irrigated by 
the gravity system but can be watered by means of pumps. In 
the States a large number of farms are irrigated by pumping 
water from shallow streams or wells. The same method can be 
used in the Philippines very economically, provided the total lift 
is not more than nine meters. There are several pumps in the 
market that may be used for this purpose but a direct-connected 
centrifugal pump is recommended by the writer on account of its 
simplicity of construction, durability, cheapness, and the small 
danger of its getting out of order. (See Plate XVI.) 

As previously stated, about 112 hectare-centimeters, or 44.8 in¬ 
ches of water, when well distributed in about one hundred days, 
is sufficient to mature the average 160-day varieties of rice on 
stiff clay soils. If the soil, however, is sandy the loss from seep¬ 
age is great. In this case allowance should be made to cover 
the loss. 

Upland palay needs a very little amount of water; generally 
what can be obtained from the rainfall is enough to mature the 
crop. In the Philippines a less amount of water than what is 
used at present should be applied to rice as there is a waste of 
water in rice fields. The practice of letting the water flow from 
paddy to paddy can be followed and at the same time only a 
small amount of water used, if instead of the water being let run 
down the canals, it is allowed to flow from paddy to paddy. In 
this way there will be only a little loss of water. The proper 
care of dikes to prevent leakage is also an essential factor in 
economizing water. 

To give an idea of the cost of using different sizes of pumps 
required and the approximate cost of operation, Table No. 3 
of the Bureau Bulletin No. 22 is herewith quoted. In this table 
the actual horsepower of an engine is given and not the theoret¬ 
ical, but the cost of operating is more or less theoretical as there 
are but few figures available as to actual cost. Bulletin No. 89 
of the Arkansas Experiment Station gives the cost of operating 
a 4-inch pump on a 30-foot (9.14 meters) lift for the entire 
growing period of 100 days, using coal. The present price of 
coal makes it inadvisable to use it for this purpose—crude oil 
or wood is recommended. The number of horsepowers required 
in lifting water with a 4-lnch centrifugal pump increases 0.27 
horsepower of each foot of lift. It is not advisable to pump 
water when the lift is over 9 meters, and it is essential to set the 
pump as near the water source as possible. The suction should 
not be over 3 to 4 meters. 
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Duty and cost of operating centrifugal pumps lifting water lees than 
8 meters, counting 8 meters as minimum lift. 


In rice culture the size of the fields depends on circumstances— 
the slope of the land and the character of the soil as regards 
drainage and irrigation. It is essential that the entire surface 
of the field should be nearly at the same level so that the water 
will stand at about the same depth, as otherwise the crop will not 
mature evenly. Hence, where the slope of the surface is consid¬ 
erable, the paddies must be made small. Fields must also be laid 
off in such a manner as to admit of effective drainage. 

THREE SYSTEMS OF GROWING RICE 

There are three systems used in growing rice—the hacienda, 
share or "kasama" and rent systems. The hacienda system is 
practiced by farmers who own large tracts of land. These farm¬ 
ers generally plant something else for their main crop, espe¬ 
cially sugar cane or abaca. Under this system rice is planted 
by hired laborers, so that the whole product goes to the owner 
of the land, who also owns the animals and implements and pays 
all the expenses. He or his manager also supervises the work. 
This Bystem is the commonest on the abaca and sugar planta¬ 
tions in Occidental NegroB, Mindoro, Iloilo and Davao. 

The second, known as the share or “kasama” system, is that 
under which the land is leased on shares. The owner of the land 
and the tiller of the soil are different persons but both are in¬ 
terested in the crop. Generally the owner furnishes the land, 
work animals, and seed, and the crop is equally divided between 
owner and tenant after the former has first deducted an amount 
of seed equal to that planted and enough more to balance the 
planting expenses. The owner of the land usually has more or 
less power over the tenants. For one thing he generally decides 
the kind of seed to be used and directs the methods, etc., of 
planting and harvesting. 
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PLATE XVIII 



Shnwmjj the effect of too olote planting of lowland palay 
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PLATE XIX 



The result of planting an excessive number of seedlings in the hill 
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Sometimes the crop is also divided into three—one-third for 
the labor, another third to pay for the work animal’s labor, and 
the other for the owner of the land. If the tenant possesses the 
animal, he thus gets two-thirds of the nee crop and the landlord 
one-third, and vice versa. In some provinces the tenants harvest 
and thresh the crop, but sometimes this is done under some 
special agreement. Additional harvesters are often employed, 
generally for a share of the product varying from one-tenth to 
one-half, but the most common is one-eighth to one-sixth, as in 
Bulacan, Rizal, and Nueva Ecija. In Cavite generally one-fifth 
is given to the harvesters. There are times when harvesters 
are scarce, so that the owner gives even one-half of the crop just 
to save it from getting over-ripe. 

Under the “kasama” system when the land is very fertile the 
owner sometimes gets one-half of the crop even if the animal 
belongs to the tenant. When the land is poor or far from the 
town, the landlord only receives one-fourth or even less. This 
system is practiced in Batangas, Bulacan, Cebu, Ilocos provinces. 
Laguna, Nueva Ecija, Samar, Rizal, and other provinces. 

The third system, known as the rent system, is that under 
which the renter pays money or agrees to give part of the product 
for the use of the land. In most places the rate of rental is 
from 1*6 to 1*26 per hectare or one cavan of palay for every ten 
cavans produced, or three cavans of palay for every cavan of 
seed planted. The amount of rent depends sometimes upon the 
fertility of the soil and nearness to the town. Generally the 
renter furnishes his own work animals. This system of farming 
is common in Bulacan, Batangas, Cavite, Leyte, Laguna, some 
parts of Nueva Ecija and Pampanga. 

It is estimated that probably about 90 per cent of the cultivated 
land in the Philippines is cultivated on either the share or the 
rent system—about 75 per cent under the former system and 
about 15 per cent under the latter. The remaining 10 per cent 
is cultivated by hired laborers (hacienda system). 

At present about 52 per cent of the total area under cultivation 
consists of farms of more than 1 hectare but less than 5, and 
about 5 per cent consists of farms of at least 5 hectares. In 
Ilocos Norte are found the smallest* farms in the Philippines. 
They average about one-half hectare each. 

Farms containing from 1 to 5 hectares are found in Albay, 
Antique, Agusan, Capiz, Cebu, Cagayan, Isabela, Mindoro and 
Surigao, while farms containing at least 5 hectares are common 
in Davao, Iloilq, Nueva Ecija, Occidental Negros, Tayabas, Zam¬ 
boanga and Zambales. 
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PLANTING METHODS 

There are four general methods of planting rice, known as 
the “caifigin" or mountain planting; the dry planting, sometimes 
called “upland” or “secano” or “hasik” or “dalatan” (non-trans- 
planted); the “sabog” (palay broadcasted on the rice paddies); 
and the “tubigan” (transplanted). 

caiSgin planting 

(Old method) 

The “caifigin” is the most primitive method of planting rice. 
Only a very few people are still using this method, though crops 
of rice grown in this way sometimes exceed in yield those grown 
in the regular paddies, the soil being richer; for the process is 
slow and laborious and the practice is prohibited by the Bureau 
of Forestry, as being destructive to forests, with all that im¬ 
plies. It is generally practiced in those sections of the hills 
where the land is covered with a thick growth of underbrush 
and where the land slopes so much that plowing is impossible. 
During the dry season the underbrush and trees are cut down 
and allowed to dry and then the dried leaves and grasses are 
burned and the larger trees are piled up and burned afterwards. 
Planting is done between the stumps as soon as the first rain 
falls. The ground is not plowed at all. Holes are made in the 
ground with a sharpened stick and three to ten grains of rice 
dropped in each and then covered with dirt by the feet of the 
planters. Generally any upland variety can be used for this 
planting but there are some varieties especially adapted thereto. 
The land is generally planted for not more than three years 
and then allowed to cover itself again with a young growth of 
saplings for three or four years. After that length of time the 
land may be cleared of underbrush and used again. 

DRY OR UPLAND PLANTING OR “SECANO” 

(N on-transplanted) 

There are two methods of planting upland rice, drilling in the 
seed and Bowing broadcast. No dikes are needed, as in the case 
of irrigated rice, the rainfalli>eing depended upon. The average _ 
yield obtained under present conditions is less than that from 
lowland rice but it is believed that some upland varieties can 
be made to produce more than the lowland if conditions are 
favorable and the seed is planted as it should be. The mbm 
varieties used in this method of planting may be used for 
caifigin planting but each method has varieties especially suited 
to it. Light soils give better results for this kind of planting. 
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The drill method is practiced in some localities. Shallow 
furrows are made by means of a plow and the seed is sown by 
hand and then the field harrowed with a native harrow. The 
process is very slow but good results are obtained as the seed 
is planted at the right distances, and enough space is left for 
weeding. For this method a seed-drilling machine, like that 
used in the States for com, oats and wheat, could be used to 
advantage, as also an ordinary one-animal cultivator. 

BROADCAST OB “SABOG” 

This is of the lowland method practiced in rice paddies for 
planting the second or short-season crop in Borne sections where 
irrigation water is not abundant. It is generally used in the 
provinces of Cavite, Laguna, Pangasinan, Iloilo and Capiz. 

The “sabog” method is practiced in areas already having 
dikes, and generally planted with lowland palay during the reg¬ 
ular planting season, the seed being broadcasted. The soil is 
plowed and harrowed until well puddled, as m the lowland plant¬ 
ing. Then the seed of some early-maturing lowland variety is 
sown broadcast and water iB turned on, if available, m suffi¬ 
cient amounts to maintain a submerged condition of the field 
after the plants have grown large enough. This method of 
planting is very uncertain as if the land is not provided with suf¬ 
ficient irrigation water and if the rain fails the crop suffers and 
there is thus a very poor yield. The most common varieties used 
for this kind of planting are the Binicol I, Dinagat I, Pinur- 
sigue, Sinadyaya and Mangasa. 

The land is prepared with as little water as possible, and the 
seed is sown at the rate of 85 gantas per hectare. Enough 
water is then turned on to sprout the seed. This crop is given 
only a minimum amount of water during the growing season. 
If irrigation water is abundant it is more profitable to trans¬ 
plant both crops, using the “dapog” method of seedbedding, 
which will be described later, as transplanted rice gives a heavier 
yield. Some of the lowland or transplanted varieties of rice 
may be sown broadcast direct to the paddies. In this case the 
crop matures earlier than when transplanted. Some upland 
varieties may be also used for this kind of planting. 

Weeds and grass do not give much trouble in those sections 
where there is a pronounced dry season and where irrigation 
water is not available, provided that the land is well prepared. 
The rice is harvested about the close of the rainy season and the 
fields are used for pasture during the rest of the dry season, so 
that by the time the farmers are ready to begin to prepare for 
the next crop, the land is fairly free from weeds and grasses. 
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As no plants can mature seeds under such conditions, there is 
very little to interfere with the following crop, especially where 
irrigation water is abundant. 

The fact that irrigation water is not always available seems to 
put the fanner at a disadvantage, yet the exposure of the soil 
to the air and sun allows bacterial action to go on and leaves 
the land in better shape for the next crop than if it had been 
under water for the entire time, as would be the case if two crops 
were produced under irrigation. Where only one crop is grown 
and the fields are allowed to lie idle during the dry season, 
rice does not seem to exhaust the land to a great extent. Cases 
may be cited where large areas have been grown to rice for 
at least one hundred years without the use of fertilizers and 
still produce good crops, due to the effect of the sun and air 
on the soil during the dry season and the food material contained 
in the irrigation water. Most of the rice paddies generally 
crack open during dry season. These cracks are sometimes ten 
centimeters wide and may be as deep as 1 meter, depending upon 
the length of the dry season and the character of the soil. 

LOWLAND PLANTING 
{Transplanted) 

The fourth method is that used for the lowland, or trans¬ 
planted rice, known by the Tagalogs as “tanim” or “tubigan” 
and "tatum" by the Visayans. It is estimated that about three- 
fourths of the rice crop of the Philippines is produced by this 
method of planting. The seed is generally soaked in water for 
24 to 86 hours to start germination, and then sown in the seed¬ 
bed. It takes about 20 to 25 gantas of seed to plant a hectare 
of land and these require about 400 square meters of seedbed. 
The seedlings are allowed to grow on this for thirty to forty 
days, depending upon the length of time the variety takes to 
mature, before they are transplanted to the permanent fields. 

Transplanting rice is, of course, an expensive and rather slow 
process, but so far no machine has ever been invented for 
planting rice in the mud. It needs about twelve professional 
transplanters to plant a hectare in one day. The transplanting 
is sometimes done by hired transplanters at forty to sixty cen¬ 
tavos a day, with one meal, but in some places there can still be 
found one of the old-time cooperative organizations, sometimes 
even provided with a guitarist, for speeding up the movements 
of the planters, as shown in Plate I. In this case there is no 
expense except for one meal and an afternoon lunch called 
“merienda.” 
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In the preparation of new land for p lanting , all stumps and 
grass roots are removed. This is naturally quite difficult in 
some sections due to lack of labor and for this reason some 
stumps are not removed at all but burnt or allowed to rot. Tim 
system of hand culture followed in the transp lanting method 
generally permits of a muddy condition of the field, but if 
the use of heavier plows and rice drills is contemplated this 
would not be possible. 

Weeds are not so harmful in lowland rice as in upland plant¬ 
ing as the water keeps down the weeds, but if the paddies dry 
up due to the lack of water, weeds have to be pulled up by 
hand in order to obtain good crops. In Luzon rice does not do 
well after cogon (Impemtu eylmdnca, Koeinigii Bentham), but 
in Mindanao the Moros plant rice on cogon land with good 
results, probably due to tile fact that the soil is very fertile. 
The cogon sod is first cut off by the Moros and the land dug 
up or plowed and the Beed sown broadcast. 

New land is planted to lowland rice by first burning the brush 
during the dry season. Then when the rains commence the 
land is generally plowed under water once and harrowed thor¬ 
oughly, and small dikes are built to hold the water. In building 
the dikes, water is used for leveling and as a result the paddies 
are small and more or less irregular in shape, depending, of 
course, upon the contour of the land. If a farm level, such as 
the “Bostrum,” costing about 1*200, were used, the dikes could 
be run on a level around the hill and small cross dikes could 
be put in at convenient points. The advantage to be gained by 
the latter method is that longer paddies may be laid out; thus 
time is saved in turning around at the ends when plowing, and 
much quicker work can be done. 

The main problem in farming lowland rice is the dikes. The 
contour of land makes the planting more economic as about 20 
per cent of the time of the plowman is consumed in turning at 
the corners of the paddies. The size of dikes at present are 
about 10 by 20 and even smaller. When the contour permits it is 
advisable to make paddies as large as possible—the larger the 
better, but about 15 by 100 meters is big enough, as this can be 
plowed in one day. In California each dike generally contains 
10 to 15 hectares. 

The following calculation is quoted from Bulletin No. 22 of 
the Bureau, taking as an example a paddy that is about 10 by 100 
meters, about one-tenth of a hectare. If the plowman cuts 15 
centimeters at'-one time, then he will make about thirty-four 
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rounds with the plow. In doing this he will make one hundred 
and thirty-six turns. Supposing it takes thirty seconds to turn 
he will consume sixty-eight minutes in turning, or about 12.6 
per cent of his time. If the same ground were cut up into 
three paddies of 16 by 88.8 a meter, he would make 408 turns, 
taking two hundred and four minutes, or 87.7 per cent, of his 
time. This loss of time may be reduced by making the cross 
dikes low so that the carabaos may pass over them easily and 
will be able to plow longer strips. 

The building of dikes is rather difficult and expensive, but once 
built they last for many years. Dikes increase the value of 
land to almost double its original value. Generally these are 
made about 20 centimeters thick and at least 16 to 20 centimeters 
high. They are usually built by hand or with the aid of a 
spade. They may be built cheaply when tractors are used, by 
taking a ten or twelve-inch plow to throw six furrows together, 
thus forming a broad, low ridge over which tractors can run 
easily without destroying the dikes. This practice of making 
the dikes a broad ridge is practiced in the States, as it permits 
the use of machinery. Dikes entail some waste of land but they 
make plowing and harrowing very much less expensive and 
permit the use of heavy machinery, so that it would be ad¬ 
visable to use modern machinery on such level land as may be 
found in many parts of Bulacan, Nueva Ecija, Pampanga, Tarlac 
and Pangasinan. 

THE SEEDBED 

The seedbed should be located in a convenient place near the 
planter's house, if possible, so that it can be better watched and 
protected from animals. It should be fenced with bamboo or 
with at least two lines of barbed wire. For this purpose a 
fairly rich paddy which can be watered or drained off any time 
without difficulty should be selected. A light soil is preferable, 
as the seedlings can thus be pulled up with very little damage 
to the roots. The seedbed should be kept free from rubbish, 
weeds, etc., and well puddled, leveled and smoothed, with its 
edges slightly lower than the middle to allow proper drainage. 
The paddy intended for a seedbed may be leveled by the use 
of a banana stalk or a piece of board. 

Seedbeds for lowland rice are generally repaired in three ways: 
The most common one is that by which seed that has pre¬ 
viously sprouted is sown in a well prepared paddy and allowed 
to grow for thirty to forty days, when the seedlings are pulled 
up and transplanted into the permanent field. This is known as 
the ordinary seedbed or “punlaan” method. 
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The young plants should be allowed to make a good start, for 
when stunted they never develop well. Most planters know this, 
hence they spend about twice as much time preparing the seedbed 
as they do a similar area for transplanting. 

About twenty to twenty-five gantas of seed, depending of 
course upon its percentage of germination is the quantity re¬ 
quired to plant a hectare and this should be sown on about 400 
square meters or about one-twenty-fifth of the area to be planted. 
The amount will also depend somewhat on the variety, as the 
plants are set out wider apart in poor soil or when the variety 
matures late. One cavan of palay contains about 2,000,000 
grains, and not over 76 per cent will germinate if it is unselected 
seed. There are approximately about 250,000 hills 20 centi¬ 
meters apart, in one hectare, so that in planting selected seed of 
ordinary sized grain two to four seedlings to the hill, about 20 
gantas will be required to plant a hectare. When using selected 
seed or a late maturing variety less than 20 gantas are needed. 
The seedbed should be plowed at least three times if possible, 
and puddled with a native harrow known as “suyod,” as shown 
in Plate VII. If the soil is light, the seed may be sown in a 
comparatively dry bed, but if stiff it will be necessary to puddle 
it before transplanting. The seed should be first soaked in water 
for 24 to 36 hours to hasten the germination and then as much 
of the surplus water as possible drained off and the seed put in 
a shady place until fully three-fourths of it has germinated. It 
should be sown as uniformly as possible and just enough water 
let in on the seedbed to saturate the ground. 

The seedbed should be kept well supplied with water but not 
flooded, and the Beedlings should not be transplanted too young 
nor too old. The age depends upon the length of time it takes 
each variety to mature. Under ordinary conditions, however, 
they should be transplanted as follows: Seedlings of early varie¬ 
ties, maturing in from 120 to 146 days, when at the age of 
about 80 days; those below 120 days in 25; those that mature 
in from 146 to 170 days when at the age of from 30 to 85 days, 
and those in 170 to 180 days when at about 35; while those that 
mature in over 180 days should be transplanted when about 40 
days old. 

When the field is ready for the transplanting the plants should 
be pulled up and tied together in bundles about 10 centimeters 
in diameter. If the plants are of full age and well developed, 
about one-third of the top should be cut off. This trimming 
checks evaporation through the leaves and also prevents them 
from being blown down by high winds before they take root. 
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The second method is what can be called the “dry seedbed” 
method. This is used lor the bearded varieties and is generally 
practiced by the Ilocano and Pangas man farmers, and is as 
follows: A fairly high place is plowed and harrowed dry, as 
for corn, sugar cane, etc. The seed is sown on the dry seedbed 
and harrowed in long plats about 1$ meters wide to from 10 
to 20 meters long. The method differs from the one just de¬ 
scribed in that the soil is not puddled nor flooded and the seed¬ 
lings are pulled up from the diy seedbed. This method is not 
advisable as very often the seedbed gets too dry for the young 
plants and the soil so hard that the roots are damaged in pulling 
them up. 

The third method is known as the “dapog” system of seed¬ 
bedding, and is as follows: A plot near the irrigation ditch is 
harrowed and then leveled for the seedbed. Proximity to the 
irrigation or inlet ditch is a necessary requirement because the 
water is not likely to become so hot there at midday that it will 
scald or otherwise Beriously affect the germinating seed. The 
seedbed is prepared in the usual way by puddling the soil 
thoroughly. After this is done banana leaves are laid over the 
surface of the mud and allowed to sink about an inch deep to 
let the mud run over the leaves. These leaves are placed with the 
edges toward the center of the bed, the split midribs thus forming 
a raised outer border. The ends of the long narrow beds so 
formed are closed with similar split leaves placed crosswise. 

It takes from 15 to 30 liters more seed to plant one hectare 
by the dapog system than by the ordinary method. The seed, 
generally of some early maturing variety, placed in a burlap 
sack, is first soaked in water (preferably slow running) for 
about 24 to 36 hours, to hasten the sprouting, and then removed 
and laid aside in the shade. At the end of another 86 hours, or 
when at least 75 per cent of the grains have shown signs of 
germination, the seed is sown. Seventy-five liters of seed are 
sufficient for seeding two dapog seedbeds, each measuring fifteen 
meters in length and one meter in width. It is better to sow 
the seed in the afternoon and it should then be carefully and 
thoroughly sprinkled with the muddy water from around the 
beds. The bed should be covered in such a way that the edges 
of the leaves should not meet in the center and the space thus 
left barely covered with plain leaves from which the midribs 
have been completely removed so as to leave no ground exposed. 
If the leaf-strips are badly torn, these tears are to be covered 
with loose pieces of leaves. In fact, it is better to cover the 
entire bed with two or three layers of leaves. 
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After the bed is covered with the banana-leaf mat it is again 
covered with a layer of either clean rice chaff or finely chopped 
rice straw, if this is available, to a depth of from two to two and 
a half centimeters. A thick sowing of the sprouted seed is then 
carefully made on this surface. This is necessary in order to 
give the young seedlings growing in such a light and loose 
medium a firmer stand. 

In those months when the rays of the sun are intense, es¬ 
pecially between ten o’clock in the morning and two or three 
in the afternoon, it is generally necessary to build a light screen 
about 50 or 80 centimeters over the beds so as to protect the 
growing seedlings from the excessive heat. This screen can be 
made of banana leaves placed on a light bamboo frame. More 
necessary than shade, however, is a proper supply of water, and 
much care and attention should be exercised in watering the seed¬ 
beds, especially during the first few days after sowing. This 
watering should be done several times during the day, with 
regular garden sprinkling cans if available. When the young 
plants are no longer in danger of being washed away, they 
should be irrigated with slow-running water until transplanting 
time, if possible, as water standing on a hot day gets so hot it 
is apt to half cook the young seedlings. Much care should be 
taken in watering so as not to drown out the young plants. The 
seedbed should nevertheless not be allowed to run dry for any 
considerable length of time at any stage of the growth of the 
young plants or else the seedlings will be fatally injured, es¬ 
pecially if there is no shade during the heated part of the day. 
The rice chaff or the finely chopped straw used is practically 
the only medium in which the young plants live, as they are, 
of course, deprived of the soil moisture by the underlying mat 
of banana leaves, which, in a sense, forms a “hard pan" that 
their tender roots can not penetrate. 

The dapog method of seedbedding makes it possible to trans¬ 
plant seedlings at a much earlier stage than the ordinary method 
without injuring them in any way when removing them from 
the seedbed, because the seedlings can not take deep root on 
account of the banana leaves. They can generally be trans¬ 
planted when at the age of only 12 to 15 days without breaking 
their tender roots, whereas if planted in the regular seedbedding 
method the same variety can not be transplanted before they are 
thirty days old, lest the tender roots be broken off in pulling 
the plants up, which would weaken the young plants so they 
would give^a poor stand. The banana leaf-mat underneath 
naturally makes the roots run laterally rather than downward, 
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and thus the roots of neighboring plants soon interweave, and 
the seedlings are kept in an erect position. The entire bed is 
thus a long, narrow, carpet-like sheet of young plants, which 
can be easily lifted and removed from the underlying banana 
leaves. At transplanting time the “carpet" or “mat" of seedlings 
is torn into strips of convenient size, hung across the arms and 
shoulders of the transplanters, and thus conveniently carried to 
the field. Small strips are also loosely rolled up with the foliage 
inside and transported to more distant points. In this case the 
Btrips are unrolled as Boon as they reach their destination. Here 
the strips are further divided into pieces about the size of a 
small plate and scattered over the paddies in the same manner 
as the bundles of ordinary seedlings. The transplanters pick up 
these small pieces as they go along, holding them fiat on the 
palm of the left hand and stick four to eight seedlings at a time 
by means of the thumb and first two fingers of the right hand into 
the mud to make the hills. 

The final harrowing and puddling of the field is generally done 
on the same day as the transplanting, or part of it may be done 
the day before. The dapog seedlings are ready to be trans¬ 
planted from ten to fourteen days after the seed is sown in the 
seedbed. When the young plants are in good condition and 
properly handled, they should be transplanted when they are 
from fifteen to twenty centimeters high. If not transplanted 
about the twelfth day, dapog seedlings are apt to weaken, as they 
will crowd each other too much in the seedbed and thus be short 
of food material. 

Once the seedlings are all removed the banana leaves can 
either be taken up or harrowed in, and the entire paddy planted. 
If the seedlings have for any reason grown very tall, the upper 
portion of the foliage should be trimmed off before they are 
transplanted; otherwise this is not necessary. 

The growing of two crops of rice a year has long been prac¬ 
ticed in those parts of the Philippines where sufficient irrigation 
water is available the year round. In certain towns of Tarlac, 
Pampanga and Laguna, for instance, preparations for a second 
or dry-season crop after the first is harvested are made. Nat¬ 
urally early-maturing varieties of lowland rice are used for this 
purpose for two obvious reasons: first in order that the harvest 
may be gathered before the rainy season begins and second, 
to allow ample time to prepare the land for the main crop. 

Direct culture, in which the seed is sown broadcast by hand 
on the permanent field after the soil has been puddled and leveled, 
is the method employed in growing the dry-season crop in some 
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parts of Tarlac, Pampanga and Laguna and especially in Cavite, 
except in the municipalities of Calauan and Bay, Laguna. In 
these two townB the crop is generally planted by means of the 
"dapog” system. 

It is important to use an early variety for a dry-season crop. 
That the young seedlings can be transplanted so early is one 
of the advantages of the dapog method, as the age of the seed¬ 
lings directly affects the maturing period of the rice crop. The 
older the seedlings are when transplanted the later will the 
crop mature. The writer has observed a difference of as many 
as 20 days in the time taken for maturing between crops planted 
by the dapog and by the ordinary method. 

In the dapog system, the fields have to be prepared earlier 
as the seedlings are transplanted very much earlier than in the 
ordinary seedbed method. In the absence of rain, the field is 
irrigated, and then plowed and harrowed or otherwise prepared 
as for a regular-season crop. 

This method should be used when the season has already so 
far advanced that planting by the regular seedbed method is 
impossible, unless the field is provided with irrigation facilities. 
By this method about fifteen days' time can be saved by the 
planter. Generally early-maturing lowland varieties are used 
in this kind of planting, and the varieties Dinagat I, Nagsipot 
and Binicol I are recommended. 

The dapog system is not commonly used by the farmers just 
now but the writer recommends it for places where the palay is 
broadcasted on the rice paddies, as in Cavite, or where the 
planting season is well advanced. At least a trial of the "dapog" 
method by those who have not as yet made one is recommended 
for a dry-season crop if sufficient water is available. A begin¬ 
ning can be made by planting a small portion of the field by 
the dapog method side by side with a broadcasted lot, letting the 
results speak for themselves. The system was tried by some 
farmers of Santa Rosa, Laguna, some years ago, and, despite 
the extra expense incurred in transplanting, it has been gaining 
favor among the rice growers of that municipality in planting 
their dry-season crop, ever since its introduction, and gradually 
taking the place of the broadcasting method. In Calauan and 
Bay the dapog is the only method practiced at present for 
dry-season planting, in preference to broadcasting, which was 
abandoned some time ago. The principal disadvantages with 
broadcasting are the necessity of special care in leveling the 
paddies and in the subsequent irrigating of the germinating 
plants therein, t the impossibility of sowing evenly by hand and 
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the consequent waste of seed, the impracticability of weeding, 
and, as a whole, the more uncertain results that generally go 
with broadcasting under ordinary circumstances. The rate of 
sowing is usually heavy so as to allow for the probable failure 
of many plants to reach maturity; however, if, on account of 
favorable conditions, only a small percentage of the plants fall 
before heading time the remaining plants and their heads are 
consequently abnormally undersized and defective, and these con¬ 
ditions are to a great extent at least overcome by the dapog 
system. In other words, conditions can be bettor controlled 
under the dapog than under the broadcasting method. Of course, 
one of the principal factors that will determine the profitableness 
of the dapog method is the amount and cost of the available 
labor supply in the locality. At any rate, second or dry-season 
growing, whether by the dapog or by the broadcasting method, 
should never be attempted unless there is sufficient irrigation 
water available at all times during the growth of the crop. 
The dapog Bystem can also be practiced in growing early-Iowland 
rice varieties during the regular season. 

PREPARATION OP TICK FIELD 

Generally farmers pay very little attention or none at all 
to good preparation of the land. Oftentimes rice land is plowed 
only once, and then harrowed until it is well puddled, as shown 
in Plate XVII. Not much time and care is used in plowing— 
only one or two days being taken for the job and the land is 
planted even if it is still weedy. In the case of lowland palay, 
of course, it is not necessary to get rid of the weeds thoroughly 
as these will be kept down by the water when the field is flooded, 
but in upland planting success depends on the thoroughness of 
the preparation of the land. 

In preparing the field for transplanting, if there has not been 
enough rain it should first be irrigated, in order to reduce the 
draft of the plow. The roots of the rice plants are tender and 
do not go very deep, so that the plowing need not be as deep 
as for other plants. About 10 to 15 centimeters is sufficient, 
especially for virgin land; but for old rice land where there is 
a rich, compact subsoil, deeper plowing should be practiced every 
third or fourth year so as to bring to the surface the virgin 
soil with the fertilizing ingredients for the crop. It should be 
harrowed after the first plowing, and the land should be allowed 
to stand for ten or fifteen days, after which time it should be 
cross-plowed and harrowed under water with a “suyod”—a 
native comb-like implement with long teeth about 25 centimeters 
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long set 13 to 15 centimeters apart—until the Boil is well puddled. 
This method gives bigger returns and also checks the weeds. 
Rice is a shallow feeding plant, so that it is necessary to work 
the soil up thoroughly before planting it, in order to insure the 
proper development of the roots. If the field can be allowed to 
stand another ten days and harrowed once more before trans¬ 
planting practically all the weeds will be killed and the field will 
remain fairly clean, as the rice plants will begin to shade the 
ground a short time after transplanting. 

In plowing the land it is always better to plow under as 
much as possible of the straw and grasses and allow them to de¬ 
cay, as these are sources of organic matter which improve the 
physical condition of the soiL The common practice of many 
fanners of burning all the grasses in the field during the dry 
season should be stopped as the nitrogen and organic matter 
are lost when straw is burned. 

THE TRANSPLANTING 

The distances apart at which the plants are set out is governed 
more or less by the length of time it takes the variety to mature. 
Some of the early varieties may be planted 15 to 25 centimeters 
apart and the late varieties from 30 to 40 centimeters, depending 
upon the number of culms each plant will throw up. Rice is like 
wheat or other grasses: one plant will throw up a large number 
of culms, if given plenty of space, but under ordinary field 
conditions the average is about five. 

Transplanting is usually done by women and children, who 
walk backwards in the soft mud and poke from three to five 
seedlings 2£ centimeters deep into the mud with their thumbs 
and the first two fingers, covering as much space as they can 
reach on either side. (See Plate I.) Much better results would 
be obtained if only one or two good plants were put into a hill, 
as the plants would not then be overcrowded, as can be seen in 
Plates XVin and XIX. 

In the Ilocano provinces, where the land is seldom thoroughly 
puddled, sharp-pointed wooden sticks, about 20 centimeters in 
length, are used for transplanting rice. With these holes are 
made in the ground into each of which 2 to 6 seedlings are set. 

How to improve upon the present method of transplanting is 
the hardest problem in rice culture, as there has been no machin¬ 
ery that has ever been invented that will take the place of 
hand labor in transplanting rice; the planting of lowland or 
transplanted palay will become impracticable when labor goes so 
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high that the planting of rice ceases to be profitable. (See Plate 
XX.) 

Generally transplanting is done by getting the surrounding 
farmers to help. No pay is given but a meal and a merunda are 
provided. When hired laborers are employed to do this work, 
the cost depends on the daily wages in the locality. In Central 
Luzon, transplanters—generally women—can be hired at from 
40 to 80 centavos a day, with a meal. It takes about ten to 
twelve professional transplanters to set out a hectare of seedlings. 
But where music is furnished, at least 20 per cent more work 
can be accomplished by the Bame number of transplanters. (See 
Plate I.) 

WEEDING 

Weeds are not so troublesome with lowland rice as they are 
with non-transplan ted, as only very few weeds can stand growing 
under water the same length of time that rice can. On upland 
palay fields, weeds grow faster and are so hardy that they are 
not easy to control. Their eradication is expensive and hard 
when they have kept pace with the palay. To get rid of weeds is 
one of the most important problems of upland planting, as they 
increase the cost of production and lower the grade and amount 
of rice produced to a great extent. Sometimes when land is too 
weedy, which condition often occurs with new land, it is im¬ 
possible to save the crop. Weed trouble is not so great, where 
upland palay iB planted in drills and is cultivated by animals. 

In this connection, it is essential that the seed to be used be 
thoroughly cleaned of weed seeds, as seed rice is one of the 
sources of weeds, especially when seed is taken from the general 
stock. Irrigation water is another source, as it may carry seed 
from plants growing along the irrigation canals. 

The overrunning of a field with weeds may be minimized by 
plowing it carefully and by using only cleaned seed. In order to 
kill the weeds, plowing should be done crosswise and grasses 
and weeds turned under in so far as possible, and the land then 
left to lie fallow for two or three weeks, when it should be re¬ 
plowed. By this time all weed seeds should have sprouted, so 
that if the field is plowed or harrowed once more practically all 
the sprouting seeds will be killed. If the land is too weedy, let 
it lie fallow for another two weeks and then replow and harrow 
it thoroughly preparatory to planting. By this time the land 
should be in a pretty clean condition. Some weed seeds, how¬ 
ever, take longer to germinate. New land should be prepared in 
this way, as it generally contains weed seeds. The success of 
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planting upland palay depends largely on the thoroughness of 
the preparation of the land. 

SEED SELECTION 

One of the chief causes of the low yield of rice in these Islands 
is the little attention paid to the selection of varieties. But 
since the rice seed selection campaign was started by the Depart¬ 
ment of Agriculture and Natural Resources, a great many of 
the farmers have found the value of seed selection as a means 
to increase the yield to a considerable extent. The cost of plant¬ 
ing selected seed is no more than that for planting unselected 
seed, but the yield from the selected one is often almost double, 
or at least, very much more than from the unselected. Another 
advantage is that pure seeds mature uniformly. The growing 
of good selected seed need not be beyond the means of the poorest 
farmer. (See Plate XXI.) 

When a variety is found to be promising—producing a good 
yield of good quality and having already adapted itself to local 
conditions, if it was introduced—the field should be gone over 
before harvesting and the best plants, those having six or more 
good sized heads of the same height and maturing at the same 
time, selected. (See Plate XXII.) Selection should be done in 
that part of the field where the crop is approximately even in 
height, stand, condition of the soil, and is free from diseases, 
so that the seed will be taken from the average portion of the 
field and grown under normal conditions. 

Never practice mass selection; by this method you are not 
sure that you get the plants having desirable characteristics as 
you would be by the individual plant selection method described 
above, where the characters of the plants to be selected can be 
seen at a glance, so that you know what you are selecting. 

Of course, this selection is only a preliminary step. In order 
to obtain pure strain seeds, seed selected as above should be 
subjected to the head-to-the-row test culture, which will be 
described later, in order that the desirable strain of the 
variety can be isolated. 

Heads from medium-length straw should be taken in prefer¬ 
ence to tall straw as these are not damaged by winds and rains. 
Only large, well filled heads having plump grains should be se¬ 
lected, and the grain examined in each plant to make sure that 
white palay is selected. These heads should be tied in bundles 
and hung up where they will be safe from rats and insects. 

When two hundred heads each containing about 250 grains are 
planted they will produce enough seed to plant one-fourth of a 
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hectare the following season. For propagating this selected 
seed, the best part of the field where care can be given, so It 
will not become mixed with other varieties should be selected. 
The seed should be sown in a seedbed enclosed with dikes to keep 
it from mixing with other seed if the seedbed gets flooded. 
Selected seed should have the best care and treatment possible, 
because it is only under such conditions that improved seed can 
be obtained. 

The same method of selection should be followed at least three 
times until a pure strain is obtained. To facilitate planting only 
about 200 heads should be selected at a time and the remainder 
of the crop saved for planting the field crop. Every effort 
should be put forth to make conditions as perfect as possible, 
for if thiB is done after the third year of selection the product will 
be of a superior strain of seed giving an increased yield and a 
better quality of palay. One cavan of seed thus selected will be 
found to be worth at least two if not three of the ordinary palay 
for seed purposes. 

HARVESTING 

One of the most expensive parts of rice production is the har¬ 
vesting, as this is at present done by hand. 

The use of modern machines as shown in Plate XXIV is 
impracticable for harvesting rice in the Philippines except for 
upland rice; and about three-fourths of the nee planted at the 
present time is lowland. Machines can not be used in the low¬ 
lands unless the dikes are taken away and the soil drained to 
make it hard enough to support the weight of the machinery. 
There are several methods of harvesting practiced—one is by cut¬ 
ting off the ripe heads one by one, or at the most three at a 
time, with an implement called a “pangani” or “yatab” as shown 
in Plate XXIII. This is generally used by women and children 
for harvesting upland or bearded palay. Sometimes the heads 
are cut off separately and tied together in large bundles called 
“manojos" weighing about 10 kilos each. These are placed in 
the sun until dry and are then put in the house. As a rule only 
bearded varieties are harvested in this way, unless the fields are 
under water or the heads have become so tangled together that 
the crop cannot be cut by the other method. The second most 
common method is to cut the straw about midway between the 
ground and the head with a kind of sickle or serrated knife 
fastened in the bade of a crooked branch of a tree and having 
a hook at the end for gathering the straw into a bunch. This 
is known as a “lingcao.” (See Plate XXIII.) The hook is held 
in the right hand; with it the rice is pulled up and grasped by the 



PLATE XXIV 



A hBrvtitlnfl machine at work (Taken fr:m the Rice Journal Beaumont Texa») 
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senes of nee sticks ready for threshing tn Bigas Bulacan 
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left hand, the hook is then loosened and the straw cut with the 
knife fastened at the back of the hook, and tied into bundles about 
10 to 15 centimeters in diameter. The bundles are called “ha- 
ya,” by the Tagalogs. They are so uniform that they are used 
sometimes as a unit of measure, each containing about 0.8 kilo 
of threshed grain. These are left scattered on the ground to dry 
until well cured. They are then piled in shocks on the dikes 
until the harvest Is over, when they are hauled to the stack yard 
and stacked as shown in Plate XXV. This method is gen¬ 
erally used by the Tagalogs, it being the most practicable. Mak¬ 
ing a communal job of planting or harvesting where there are 
many small holdings is more or less a common practice in many 
provinces, but on big rice farms it is the custom to harvest on the 
share system, amounts varying from one-tenth to one-fourth of 
the crop being given to the harvesters and sometimes even one- 
half when hands are scarce. By this system of harvesting, a 
skilled harvester sometimes gets several cavans as his share for 
a few days’ work. 

In some places, harvesters are paid from *0.20 to *0.50 with 
the privilege of carrying away as much rice as they can carry; 
but in others the harvesters are paid regular wages from *0.60 
to *1.50 a day. Whenever it becomes possible to use a reaper 
and binder, the cost of harvesting, the greatest expense, will be 
much reduced. And furthermore much time will be saved, as 
one of these machines pulled by animals can reap about five 
hectares a day. 

CROP ROTATION 

Rotation of crops is not generally practiced in rice farming as 
in most cases rice lands are too heavy for other plants and the 
land once prepared for lowland or transplanted rice is not 
adapted to the culture of other crops, mainly because the dikes 
interfere with the cultivation of other crops and to destroy these 
dikes every year would make the cost of production too high. 
(See Plate XXVI.) 

Rice is rotated with some other plants, however, in a few local¬ 
ities. In some sections of Tarlac and Pampanga, sugar cane is 
rotated with rice; in some parts of Laguna and Batangas corn 
is rotated with rice to good advantage, and in many sections 
mongo is planted in the rice paddies during the dry season, as 
in Pangasinan and Batangas. 

The planting of corn, mongo or some other beans on the rice 
paddies is recommended, as continuous cropping of rice without 
Allowing the soil is detrimental to the soil. If, however, other 
crops are rotated with rice the Boil will then be exposed to the 
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air for three or four months, which will accelerate the action of 
the microorganism which make available the nitrogen and im¬ 
prove the condition of the soil. By so doing the straw from 
the rice can be plowed under, thus saving the nitrogen and 
adding humus, both of which are usually lost in burning the 
fields over in preparing for a second crop of rice. 

Most of the rice lands have been planted for at least fifty years 
without any application of fertilizers or rotation of crops. These 
soils are so deficient in food material, especially in organic 
matter, that the crops produced on them hardly pay the cost 
of production. These soils Bhould not be planted with rice but 
with other crops, especially legumes. For this condition of soil 
the rotation with mongo is most advisable. Seed mongo is easily 
obtained and grown, and at the same time it furnishes a health¬ 
ful food which is liked by most people, and there is at all times 
a ready market for any surplus product the farmer may have. 
Mongo grows with so little attention that it can be raised without 
plowing the land. Just after harvest the paddies are sufficiently 
moist to produce a crop of mongo. 

The seed may be sown at the rate of 40 to 50 liters per hectare. 
It grows well with only sufficient water to moisten it—too much 
causes it to rot, so that all water in the paddies should be drained 
off when land is planted to this crop. After sowing the seed it 
is good to drag a big branch of a tree over the field so as to 
shake down to the ground all the seed which might otherwise 
have remained suspended in the rice straw. By merely sowing 
the seed, even without preparation of the field, if there is suf¬ 
ficient moisture in the soil, there will be a sufficient growth of 
mongo to keep down the weeds and to yield enough to pay for 
the seed used and the work of sowing and harvesting, plus an 
appreciable profit. 

Mongo being a leguminous crop, enriches the soil by the addi¬ 
tion of nitrogen and organic matter. 

mnuzm 

The rice plant is not such a great impoverisher of the soil as 
corn and other cereals are, especially if the straw and husks are 
plowed under; besides irrigation water contains a considerable 
amount of nutritive materials dissolved in it which it restores 
to the soil when the fields are flooded, especially when the water 
comes from the river. 

Barn manure will supply these elements to the soil quicker 
and cheaper than any other known material, but it is difficult 
to obtain in sufficient quantities in the Philippines. 
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There is much difference of opinion as to the use of com¬ 
mercial fertilizers on rice. The process of applying it is rather 
difficult and wasteful especially with lowland p&lay, unless the 
farmer has complete control of the irrigation water. It has 
been estimated that an average crop of 40 cavane or 1,744 kilos 
of palay per hectare will take from the soil 20.64 kilos of ni¬ 
trogen, 10.32 kilos of phosphoric acid and 4.64 kilos of potash. 
If an equal weight of straw were harvested it would take 11 
kilos of nitrogen, 2.44 kilos of phosphoric acid and 28.08 kilos of 
potash. 

In Hawaii an increase of 100 per cent has been claimed where 
a complete fertilizer was applied. In some preliminary experi¬ 
ments which have been made by the Bureau of Agriculture an 
increase of 60 to 60 per cent has been obtained from using a 
complete fertilizer a the rate of 300 kilos per hectare, but the 
yield of rice depends upon so many factors that it would not be 
Bafe to predict just what the result would be from the general 
use of fertilizers. From observations made in the rice-growing 
districts it is believed that thorough preparation of the land, 
systematic rotation of crop, the proper use of water and selected 
seed will have a greater effect upon the yield and will be more 
profitable than the application of fertilizers, especially when the 
soil is fairly rich. If fertilizers are to be applied directly to the 
rice field they should consist of sulphate of ammonia, acid phos¬ 
phate and muriate of potash combined so as to make a mixture 
containing 5 per cent nitrogen, 8 per cent phosphoric acid and 
10 per cent potash. Results of experiments show that ammo¬ 
nium sulphate is the best form of nitrogenous fertilizer for 
rice. 

Commercial fertilizers when applied alone will not do the 
work of farm manures chiefly because they do not contain humus. 
Rice soils need humus and organic matter as well as the other 
elements. Then too, if commercial fertilizers alone are applied 
to the worn out soil that most rice fields have, the result is likely 
to be a failure unless the farmer knows just how to apply them. 
Another objection to the use of commercial fertilizers to rice 
plants, is that they are so expensive that poor farmers are 
unable to buy them. Still another reason is that in applying 
commercial fertilizers one must know how to use and apply them 
In the most economical way, otherwise, it will not pay. Very 
often people who are ignorant of the use of the different fertil¬ 
izers, find they do more damage than good. But, of course, they 
give good results if applied properly. 
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COST OP PRODUCTION 

It is difficult to give an accurate estimate of the cost of pro¬ 
ducing palay as it depends upon the producer himself, the con¬ 
dition of soil he is working, the cost of living and the rainfall 
or irrigation water available. 

The following estimates of the cost of production per hectare 
of the lowland, upland and the tenant systems, are based on 
the average cost of labor and actual experiments conducted at 
some of the stations of the Bureau: 

Eetimated cost of production of rice per hectare in the Philippinoe tn 1990 


LOWLAND 

Preparation of seedbed, 400 square meters. . 1 m-d 1 a-d..- ~ WJH) 

One cavan seed palay...~.. - . 5.00 

Cleaning and fixing dikes. 1 m-d.. „ .. 0.80 

Plowing one hectare of land.7 m-d 7 a*L... 10.50 

Harrowing with ^suyod”. . ... 4 m-d 4 a-d. 6.00 

Lifting and distributing seedlings. 2 m-d .— . 1.60 

Transplanting ..... 14 w-d.... ... 8.40 

Care of crop: irrigating, weeding, etc. ..5 m-d. . .. . - 4.00 

Harvesting with lingcao.. 10 m-d .. . 8.00 

Stacking and hauling sheaves “haya” -.2 m-d ... . ... 1.60 

Threshing with pioca and winnowing.5 m-d. .. 4.00 

Rental of land_ . ...... 20.00 

Cost of 82 gunny sacks at P0.40 each... .. -. 12.80 

Total ...—. . . ... 84.20 

Cost per cavan of palay produced..1*2.68 

UPLAND 

Seed palay, 85 gantas---#7.00 

First plowing—. 7 m-d 7 a-d-.. 10.50 

Second plowing... 5 m-d 6 a-d.... 7.50 

Harrowing... ...-..... 2 m-d 2 a-d.. 84)0 

Planting.- 1 m-d.. -. 0.80 

Weeding. 8 m-d. 6.40 

Harvesting with “y*tab”. ---. 16 w-d . 0.60 

Threshing and winnowing. .3 m-d._ . 2.40 

Rental of land.__ ____ 10.00 

Coet of 20 gunny sacks at 1*0.40 each. 8.00 

Total . ........ “65.20 


Cost per cavan of palmy produced.----M.26 

GROWING RICE UNDER THE TENANT SYS T E M 
Ten per cent depreciation of implements (native plow and harrow).. #3.00 

Fifteen per cent depreciation of 1 carabao_____86.00 

Cost of cleaning 15 sacks of palay to put I of the crop after de¬ 
ducting 6.4 cavans for the harvesters; 8.2 for tike threshers, as 
share of the landlord and for the services of the snimaL..... 8.00 

Total ----------- 39.00 

Coat per cavan of palay produead.______#£.60 
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Estimating: the price of palay at 1*6 per cavan it will be neces¬ 
sary to raise at least 16.8 cavans by the lowland, 13 cavans by 
the upland and 7.8 cavans by the tenant systems of planting in 
order to pay the expenses necessary to cultivate one hectare of 
land. These amounts, of course, will be higher or lower in each 
province according to the rate of wages. 

From the above estimates and calculating on the average for 
the 1919 crop of 24.48 cavans per hectare in the Philippines, the 
cost of producing one cavan of palay, based on conditions in 
1919, and using the average of three methods of planting gen¬ 
erally practiced in these Islands will be 1*2.83 and 1*5.66 for 
clean rice. (The value of by-products produced will cover the 


cost of milling.) 

Average wage per man daily (tn-d) P0.80 

Average wage per woman daily (w-d) . P0.60 

Average wage per man with carabao daily (m-d)-(a-d) .. . . P1.50 

Average yield per hectare of 1919 crop ..cavans... 24.48 

Estimated average yield of lowland palay. .do 32.00 

Estimated average of yield of upland palay do . 20.00 

Estimated average cost of one carabao .. .W200 00 


100 kilos of palay produce about 62 kilos of clean rice. 

100 kilos of palay produce 18 kilos of broken grains or “binlid.” 

100 kilos of palay produce 14 kilos of hull. 

100 kilos of palay produce 6 kiloe of “tiki-tiki.” 

The following table gives the cost of production per hectare in 
California, as given in Farmers’ Bulletin No. 688. 

Table No. 4 

Estimated cost per hectare of growing rice tn California 


i-rvfwmtwn 
Check hut.. 

Drilling—. 

fl wd Hcs„... 

Caro of crop, April to Boptorabor Inclusive 

Harvesting._.. 

Shocking...- 

Thmhlof , ..„ . 

Soak* ana Muring twine... . - 

WMdhSrn 

Total-.. 


The high cost of labor in California is the item that makes 
rice growing there more expensive than in the Philippines, in 
spite of t|he use of machinery. 
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TTTRB8HIN G 

Several hundred modern threshing machines are now being 
used by some of the big rice planters in the Philippines. One 
is shown in Plate XXVII. At present most of them are found in 
Nueva Ecija, Bulacan, and Pangasinan. These machines move 
from place to place to thresh rice and payment for the work 
is made either in money or palay. Small farmers thresh their 
rice immediately after harvest, usually stacking the harvested 
crop and do it in so excellent a manner that it is not injured by 
rain. These stacks are allowed to remain for a month or so 
until it is full moon or until the weather becomes settled. (See 
Plates XXV and XXVII'I.) Threshing is still done in most 
places by various simple means such as treading out the grain on 
a hard earthen floor by human beings or carabaos, treading on 
slatted platforms and beating with flails against stones or hard 
wooden boards. 

Rice sheaves are spread on the threshing floor and the grain is 
trodden out by animals driven in a circle. Generally carabaos 
or horses are used for this kind of work. The animals go on 
until virtually all the grain is threshed—the small quantity left 
in the panicles is cleaned by hand or by the laborers’ feet. 
Threshing in this manner is generally done by moonlight. Some¬ 
times a wooden roller with short teeth or spikes is driven over 
the sheaves and as many as 20 carabaos or horses are used at 
one time—the more animals there are the quicker the work can 
be done. Fifteen carabaos or horses when used at one time can 
easily thresh about 200 cavans of palay in five hours. 

When labor and animal power is cheap it is better to thresh 
rice in this way as the chances for weed contamination, seed 
mixing, and breaking of the kernels is less than it would be by 
machinery, as very often there is faulty adjustment of the parts 
of the machine. One carabao can thresh about 15 cavans of 
palay in about 5 hours. Especially when rice is wanted for seed, 
the threshing machine is not to be recommended, unless perfectly 
adjusted. Generally from y j0 to % of the palay cleaned is given 
a man as his share for threshing and about y 10 is given when 
threshed machine is used. 

Rice should not be threshed until the kernel is hard and the 
straw thoroughly dry and cured. It can be properly cured in 
a well piled shock, even though exposed to heavy rains and 
the hot sun. When straw, however, is stacked while damp or 
green the seed will heat and lose its vitality and produce a soft 
chalky rice which sells at a low price. 
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CLEANING 

There are two methods of cleaning rice practiced. Poor farm¬ 
ers pound it in a large wooden mortar with a wooden pestle called 
a “mazo." The first pounding takes off the hull and further 
pounding removes the bran and germs. Then the hull and rice 
polish are removed from the kernel by winnowing. For this pur¬ 
pose, a native fanning mill called “hungkoy” is used. The pro¬ 
cess is rather slow and expensive so that this method is only used 
when rice is intended for home consumption or when the place is 
far from a mill. Rice so cleaned, however, does not receive as 
high a polish as that cleaned in large mills and costs more on the 
general market, mainly on account of the extra labor it takes to 
clean rice in thiB way. This kind of rice, however, furnishes 
a better ration than highly polished rice, as it contains more 
protein and phosphorus. It has been found that those who live 
upon an almost exclusive diet of polished rice are subject to a 
disease called "beriberi." It is supposed that this disease is due 
to the absence of phosphoric acid anhydride, which is essential 
to human life. The unpolished rice contains three and three- 
tenths per cent more phosphoric acid anhydride than the po¬ 
lished. 

KICK MILLS 

Modern rice mills are gradually superseding the old-fashioned 
sort and are very common nowadays, especially in the rice 
provinces, generally along the railroad stations. There are also 
some water-power mills, (See Plate XXIX) most of which are 
found in Cavite, Laguna and Tayabas. At present there are 
several hundred small mills requiring engines of 6 or 8 horse¬ 
power to operate, which clean rice for local use. They charge, 
as a rule, from 20 to 50 centavos for cleaning each cavan of rice, 
while other mills receive only the by-products as payment for 
the work. (See Plate XXX.) 

The rice grain in the hull as it is received in the mill is termed 
“rough rice” or “palay.” The process of milling or hulling con¬ 
sists of three steps. In the first the hull is removed; in the 
second the outer coating; and in the third the inner one. The 
palay goes between a pair of grinding stones, set some distance 
apart, which revolve, causing the grains to assume a slanting 
position. While in this position pressure is exerted at the ends 
of the grain, which cracks or splits the hull and the kernels drop 
out. The mill is adjusted in such u way as to prevent too much 
breakage of the kernel, as broken rice sells for less. After leav¬ 
ing the hullers the rice is screened and fanned, to free it from 
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the bran, broken rice or “binlid” and hull. In the United States 
and some other countries the kernel is polished thoroughly to 
give it the luster that is demanded by the market In Spain and 
the United States glucose and glycerine are used for polishing. 

BY-PRODUCTS 

The principal by-products obtained from rice are rice meal 
(broken rice), rice polish or bran, hull and straw. The first 
three are produced in the milling process. 

Rice meal .—This by-product is some times called broken rice, 
or “binlid.” When palay is milled, some of the kernel is broken 
into ama-ll pieces which pass through the screen used in the 
mill. The amount of this by-product produced depends upon 
the adjustment of the mill and the condition of the grain, as 
when the mill is not well adjusted a large amount of the grain 
comes out broken; also when palay heads are cut unripe or 
when not properly cured the kernel becomes chalky and breaks 
in pieces while milling. Over-drying will also cause breakage. 

A large percentage of the embryo of the kernel is found 
mixed with this by-product, hence it produces a very nutritious 
and palatable feed; but on account of its high content of fat 
it turns rancid in a short time. It serves as an excellent feed 
for cattle and pigs, and when clean is sometimes used for 
human food. Its food constituents can be seen in the table of 
analysis given on page 46. 

Rice bran .—This is sometimes called rice bran, “tiki-tiki” 
or “darak.” It contains most of the protein and some ground 
kernel and hull. It also has a high percentage of fat which 
makes it turn rancid if kept too long. When rice is cleaned 
by pounding in a wooden mortar (primitive method) or when 
the mill is not properly adjusted, a large amount of bran is 
produced. It furnishes a very rich food which is liked by 
horses and cattle. It is also an excellent feed for young chicks 
and for hogs when mixed with ground corn, cooked cassava, 
sweet potatoes, or banana stalks chopped fine. Rice bran alone, 
though, should not be fed in large quantities to cattle as it is 
liable to cause stomach trouble, nor should it be given as an 
exclusive diet to young pigs. Extract of tiki-tiki is now on 
sale in nearly all drug stores as a remedy for “beri-beri.” 

Rice hulls .—This is another by-product produced in the milling 
process. It is called “ipa” by the Tagalogs. Rice hulls are too 
fibrous and unpalatable, and contain too little digestible matter 
to have any value at all as a feed for animals. They are, 
however, nowadays mixed with rice polish to make a well bal¬ 
anced ration for livestock. The chemical analysis of rice hulls 
is given in Table 6. 
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In modern rice mills hulls are used as fuel, hence in passing 
through a rice mill the attention will be invited by the large 
pile of hull ashes. These ashes contain about 0.82 per cent of 
phosphoric acid, and 0.98 per cent of potash. The low content 
of these elements makes ashes only a weak fertilizer, and for 
this reason they are not used except where labor is cheap, as 
it hardly pays the cost of spreading them over the Adds. The 
best and most economical method of applying them to the 
Adds is to strew them over the main irrigation canals and let 
them be carried away by the irrigation water. 

Rice hulls, however, make an excellent mulch for gardens and 
fruit trees. It is advisable to spread them on the rice paddies 
as they produce humus, which improves both the phydcal and 
chemical conditions of the soil. When burned the nitrogenous 
matter is lost. 

Rice straw .—The dried stalks of rice are known as rice 
straw. This is a good forage especially when cut rather green 
and properly cured, and therefore worth preserving. Rice 
straw has been a total waste until lately. Now it is sold either 
loose or in bales. Its high percentage of protein and carbo¬ 
hydrates, as given in the table on page 46, compared with 
other straw, makes it an excellent feed for animals. As a 
fodder for stock its value is about equal to that of other forage 
crops. No doubt in the future it will be utilized for other 
purposes, as it can be woven to make rice sacks and mats or 
made into cellulose or paper, as is done in Japan and other coun¬ 
tries. It will be just as valuable as imported baled straw, if 
cut green, properly cured and baled. At present some of the 
straw is fed to carabaos, but the greater part remains in the 
fields and is either plowed under or burned. 

The planter that burns his straw and hulls loses 68.92 per cent 
of the total food material contained therein, while if he plows 
them under this loss Is only very little. 

the; value; of kick as a food 

Rice is a carbonaceous food containing as high as 77.66 per 
cent of carbohydrates. Polished rice contains about 6.66 per 
cent of protein and unpolished rice contains about 9.88 per 
cent. Rice is however deficient in fat and its protein content is 
very much less than that of other cereals; so its deficiency in 
nutritive value should be made up with fish, beans, and meat, 
etc., which contain the necessary protein and fat. It is there¬ 
fore by itself not so well balanced a ration as corn or wheat, 
which contain as high as 10.4 per cent and 12.4 per cent of pro¬ 
tein, respectively; but in spite of the low percentage of protein 
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that rice contains it has two advantages over other cereals—it is 
easier to prepare and to digest. 

Inside the grain is a thin coating containing some phos¬ 
phoric acid anhydride, which 1 b essential to the human body. 
This coating is taken away when rice is polished. For this 
reason the unpolished rice furnishes a healthier food than the 
polished as the latter has lost its phosphorus content during the 
milling process. Too much polished rice causes a disease known 
as “beri-beri,” unless it is supplemented with some foods con¬ 
taining the lacking element. For this reason poor people who 
cannot afford to eat much fish, meat or other foods containing 
phosphorus are generally affected by this disease. 

The following table shows the comparative food value of some 
cereals: 

Table No. 5 
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ITS VALUE AS A FEED FOR ANIMALS 

Palay and its by-products are among the best feeds for ani¬ 
mals. Its analysis compares favorably with that of other cereals. 
The grain is fed to animals, especially chickens and horses, in 
its raw stage, but it would be slightly better if it were ground. 
Broken rice or "binKd” when boiled is a good food for hogs, 
while the bran is for horses and young chicks. The following 
table of analysis will give the reader some idea of the relative 
values of the different by-products. 
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EXPERIMENTS ON RICE 

Variety test .—Work on rice was started by the Bureau of Agri¬ 
culture in 1909 and about 8,500 names of varieties have been 
recorded since then. There have been 1,282 varieties tested 
already, including those planted in 1919 but of this number only 
991 were found to be distinct varieties while the remainder were 
duplicates but with different names, as previously stated. 

This was verified by planting the different varieties side by side 
in plots having as uniform conditions as possible, where the 
varietal characteristics were compared and studied. (See Plate 
XXXI.) 

Of all the varieties tested up to and including the season of 
1919 about 594 were found to be lowland, 440 upland, and 171 
glutinous and 951 non-glutinous. The remainder were dual pur¬ 
pose and semi-glutinous rices. As to quantity about three- 
fourths of the rice grown in the whole Archipelago is lowland. 

The classification—upland and lowland—is more or less ar¬ 
bitrary, as some varieties will grow and do fairly well under both 
conditions while some only give good yields when planted ac¬ 
cording to their habitat. 

The results of this test are given on Table No. 10. The number 
of varieties increases every year as new ones are collected. 

THE LOWLANP VARIETIES 

Most of the lowland varieties have been tested at the Alabang 
Central Bice Breeding Station, Alabang, Rizal. (See Plates 
XXXII and XXXIII.) The climate there is rather dry and the 
soil is poorer than the average rice soil, hence some of the late 
varieties did not develop as well as they would in moister cli¬ 
mate, although there was a constant supply of water supplied 
from an artesian well. Some of the varieties were tested in 
Calauan, Laguna, and San Miguel, Tarlac, on an average soil 
for those sections. 

In order to obtain an average yield of the different varieties 
given in Table No. 10, every effort was made to have all con¬ 
ditions as uniform as possible. Much time was spent in making 
complete records of the characteristics of each variety and such 
data as might be of interest to rice growers is included in the 
same table. 

The seeds of these different varieties were planted in seed¬ 
beds about 50 centimeters by 50 centimeters square, each sur¬ 
rounded by a bamboo frame to prevent seeds from being borne 
away by water and becoming mixed with each other, as seen in 
Plates XXXIVi. and XXXV. The seedlings were allowed to 
grow in these squares 80 to 45 days depending upon the length 
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of time each variety took to mature, before they were trans¬ 
planted. 

Before the seed was sown, it was first placed in a doth bag and 
soaked in water for 12 to 86 hours; then It was carefully sown 
in the squares. Every precaution was taken to keep all the 
varieties under the same conditions as far as possible. 

When the seedlings reached the right age for transplanting 
those in the center of the squares were pulled up and trans¬ 
planted to permanent plots If meters wide by 10 meters long. 

Each plant was set out in rows 20 centimeters apart and 20 
centimeters in the row. To get this spacing even, small stakes 
were set every 20 centimeters at both ends; then a string knotted 
every 20 centimeters was stretched lengthwise of the plot to make 
the distances between the individual plants uniform. This dis¬ 
tance was rather wide for some of the early varieties as the 
general practice is to put a number of seedlings per hill, but it 
was necessary to plant one seedling in each hill and at the same 
distances apart so that comparative results could be obtained. 
Each plot contained 400 plants. To get more accurate results 
the plots were increased for the 1920 season, to contain an area 
of 50 square meters. 

It should be understood that in field practice from three to 
five plants are put in a hill, but if this were done in test plots 
nothing could be determined as to stooling qualities or compara¬ 
tive yield. A careful record was kept of the date of planting, 
rate of growth, time of flowering, time of ripening, position of 
culms at harvest, strength of stalks, insect pests, plant diseases, 
etc., of each variety. During the progress of the growth of the 
plants, the behavior and other data which would indicate 
superiority of one over the other were recorded. 

Before cutting the plants of each plot, the height and number 
of stalks of ten plants, picked at random, were measured and 
counted, respectively, to find the average height and stooling 
capacity of each variety. The same was done with the duplicate 
plots which served as check plots. Ten heads, picked at random, 
were taken for the counting of the average number of spikelets, 
grains, and length and width of the grain, etc. Then the plants 
of each plot were cut and all heads tied up in bundles, and the 
hills counted to find the percentage of living and dead plants. 
Each bundle was tagged according to field plot number, threshed 
separately and the grains weighed to find the actual yield per 
plot. The theoretical yield per hectare of each variety was cal¬ 
culated, taking into consideration the original number of plants. 
The yield, growing habit, length of maturity, stooling capacity, 
types of grain, milling, eating and cooking qualities, etc., were 
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the points considered in the comparison. Each variety was 
tested at least three years under normal conditions before it 
was eliminated from the test or selected for improvement. 

Before the plants of a desirable variety selected in the variety 
test for improvement in the head-to-the-row test culture were cut 
the ten best plants were selected to be used as mother plants. 
These mother plants, as one may call them, were carefully de¬ 
scribed in detail so that the data taken from each served as a 
guide, in a measure, in determining the stability thereof. Data 
on the average height of the plants, number of stalks per stool, 
length and number of spikelets and grains of each head and other 
characteristics of the mother plants were taken to serve as a 
record by which the results after improving the strains were 
compared. About 25 of the biggest heads having the largest 
number of grains from the ten plants were selected and then 
these were divided Into five stocks according to size and number 
of grains. Heads of each stock were tied together, labeled prop¬ 
erly and then put inside of large paper bags with a few moth 
balls in each and hung in a safe place till the next planting. 

The heads of all the plants from each plot were dried and 
then weighed to find the actual and the theoretical yield per 
hectare. 

As a result of these tests on 1282 varieties, forty-four have 
been selected as the most promising ones. These are given 
in the following table with the principal characteristics of 
each. The yield given is the average of at least three years 
of testing. 

Table No. 7 shows data for thirty-three lowland varieties and 
Table No. 8 for eleven varieties of upland palay. An idea of the 
size and shape of grains of some of these varieties may be ob¬ 
tained by referring to Plates XXXVI and XXXVII, Which 
show the grains mounted on cross section paper, the heavy lines 
being 1 centimeter apart. 

The records given in the preceding table are for the varieties 
selected so far by the Bureau of Agriculture and recommended 
for general planting. The planter is left to make his choice 
as to the ones that would suit his locality. It may be that 
future tests will put others in this list and cause some that are 
now there to be dropped out. Neither the earliest, which ma¬ 
tures in one hundred and eighteen days, nor the latest, which 
matures in two hundred and nine days, is included in the 
above list of selected varieties. There seems to be very little 
difference in the average yield of those maturing in one hundred 
and forty days'as compared with those maturing in one hundred 
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and elgfaty - s fa t days. Except for timing the planting and har¬ 
vesting to pr of i t tor the average weather conditions there is no 
reason for growing a variety that requires more than one hun¬ 
dred and fifty days to mature. The Apoatol, or what was orig¬ 
inally known as the “Sefiora n,” is one of the best varieties of 
this class found so far. 

THB UPIiAND VARIETIES 

Four hundred and thirty-one upland varieties have been tested 
in the Lamao and La Car lota Experiment Stations. The ground 
where the tests were made was cleaned of brush and prepared 
in the usual way for upland rice. The varieties were planted 
m duplicate plots of the Bame size as for the lowland. 

Table No. 8 shows the data for the eleven highest yielding 
varieties of upland rice that are to be recommended for general 
upland planting. Plate XXXVII shows the size and shape of 
the grains of some of these varieties. 

HEAP-TO-THE-ROW TEST 

From the forty-four most promising varieties selected in the 
variety test, seven have already been improved by means of the 
head-to-the-row test culture. These varieties are given in Table 
No. 9. The remainder are still being experimented upon. Pure 
strains of these varieties have been isolated, propagated and the 
seed produced therefrom distributed all over the Philippines. 
About three hundred cavans of pedigreed seed is produced every 
year from the stations of the Bureau of Agriculture for distri¬ 
bution to the farmers. 

Table No. 9 gives the characteristics of, and some other infor¬ 
mation concerning these pedigreed seeds. 

The isolation of a pure strain through the head-to-the-row 
test culture is a complicated experiment, as it takes at least 
three years of experimentation to produce pure strained seed. 

The experiment was carried on as follows: The above varie¬ 
ties were numbered from one to seven. About 26 heads of the 
so-called mother plants were separated into five stocks and the 
heads of each stock were also numbered from 1-1 to 1-26 for 
variety No. 1; and 2-1 to 2-26 for variety No. 2, etc. Then 
each of these heads was planted in a separate seedbed, as for the 
variety test, as shown in Plate XXXVIII, and 100 seedlings or 
whatever number of seedlings there were, in rowB numbered 
Row No. 1-1 and head number 2 in Row No. 1-2 and bo on. 
The rows were marked with either bamboo or wooden stakes 
with the number written in oil paint. Of the 26 heads selected 
from the mother plants, the first stock numbered head No. 1-1 
to 1-6 inclusive and second stock head No. 1-6 to 1-10 Inclusive 
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and bo on. Only one Beedling was planted in each hill, 20 centi¬ 
meters spaces being left between each row and 20 centimeters 
between hills in the row. (See Plate XXXIX.) As a rule out¬ 
ride rows are apparently more favorably located than the in¬ 
terior oneg because they received more sunlight and plant food. 
For this reason an extra three rows of plants were planted first 
before Row No. 1 was begun. To give each stock as uniform con¬ 
ditions as possible so that a fair comparison could be made, the 
most uniform soil was selected for this experiment. 

Careful observations were made during the development of 
the plants as to the time of heading and maturity and tendency 
to lodge of each row and these were used to serve as a guide in 
selecting the most promising row or individual plant for fur¬ 
ther improvement. The height of the plants was measured, and 
the number of nodes, bearing culms and white heads of each 
plant counted to find out the average per plant in each individual 
row. (See Plate XL.) 

Before harvesting, the heads of each plant having six or more 
good heads were tied together with bamboo strips, and then 
labeled properly with the number of the row and the number 
of the plant in the row. Plants having six or more good heads 
were termed good plants and those below poor plants. Then 
the plants of each row were cut and tied together in a bundle 
and labeled with the number of the row. 

A. Before threshing, fifty heads from each bundle were picked 

at random but uniformly about 1 centimeter below the 
base of the panicle. The grain was weighed and the 
weight noted. 

B. After picking the fifty heads, the good plants (those tied up 

plants having 6 or more heads) were separated from the 
poor ones or those plants having less than six heads. The 
heads of each group were picked and the two groups good 
and poor were weighed separately, taking care that the 
heads of each of the good plants were tied together by 
themselves and carefully labeled, with the corresponding 
plant number. The weight of each group was noted 
down. 

C. The three weights were added together to find the yield by 

weight per row. The total weight was noted. 

D. The length of each of the fifty heads in A, was measured 

and the total divided by 50 to find the average length of 
heads per row. 

E. Ten heads 'of average size, as determined in D, were put 

in an envelope and used to determine the average num- 
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ber of spikelets and grains in the heads of every row. 
The envelope was labeled carefully with the correspond¬ 
ing row number. 

F. The remaining forty heads were then mixed and threshed 
with the heads of the poor group. 

6. The heads of the good group were left intact until the best 
five rows of the best stock were determined and the 25 
heads desirable to reserve were selected and separated 
therefrom. These heads were kept for further selection. 

H. After this was done (see G), all the remaining heads of the 
different plants of the good group of the first choice stock 
were mixed and threshed. The grain was cleaned well, 
and carefully stored in a properly labeled sack. 

I. The same was done with the heads of the good group of the 

second choice stock, except that it was not necessary to 
first select and separate 100 heads. 

J. All heads of the good groups of the three other stocks of 

each variety were mixed and threshed together, and each 
was labeled properly. 

K. The grains of all the poor groups of each variety were put 

together, except those of the first and second choice 
groups, respectively, which were sacked and carefully 
labeled and stored separately. Knowing the number of 
hills in the row and the number of white heads, the 
theoretical yield per hectare of a 100 per cent stand was 
calculated, so that a fair comparison between each row 
and each stock was made. 

The same was done with the second choice stock, which was 
used as reserve seed in case the first choice might be damaged. 

By comparing the yield and number of desirable heads of each 
plant the five best rows or the best stock were determined. The 
heads of each good plant of these selected rows were laid on a 
table and about 10 of the largest heads having the largest num¬ 
ber of grains were selected from each row and these were kept 
hanging inside of a bag with moth balls until the next planting. 

This experiment was made for at least three successive years 
before conclusions as to the seven varieties were drawn, by which 
time the strain of the variety tested had become greatly im¬ 
proved. Then this was propagated and the seed produced there¬ 
from pronounced pedigreed seed. 

ADAPTION TO LOCALITY 

No matter how much seed palay is improved, when planted 
in some other province having different climatic conditions than 
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the place where it has been grown, it does not give the result 
expected, as its yield is affected more by the local climatic than 
soil conditions. For this reason seed for distribution in any 
particular region of the Philippines must be improved and prod¬ 
uced where it is to be grown. 

Therefore the establishment of rice substations in a number 
of places in the Islands to develop the best variety for different 
regions and to propagate enough seed of same for distribution 
seems to the writer the best method of permanently increasing 
the present production of rice. These stations would also serve 
as places to study and demonstrate the best methods of raising 
rice under local conditions. 

Only one station of this kind has been established so far by the 
Bureau of Agriculture, that in Rosales, Pan gasman; but every 
effort is being made to establish more stations in order that a 
considerable quantity of improved seed adapted to local condi¬ 
tions for distribution to farmers can be produced. (See Plate 
XLI.) 

The importance of selected varieties in increasing the present 
production has been repeatedly explained, as results from the 
Alabang Central Rice Breeding Station show that the average 
yield per hectare at present of 25 cavans can be easily raised to 
at least 40 cavans by using selected seed, although the conditions 
there are not favorable to the production of this cereal. So even 
at this rate of production, if all the rice farmers in the Islands 
would only plant seed of selected varieties adapted to local con¬ 
ditions, it is believed that even without increasing the present 
area planted to thiB crop the Philippines would produce enough 
rice to feed its inhabitants. And obviously the better the soil 
and climatic conditions the higher this rate of increase would 
mount. 

KICK PESTS • 

Pests and diseases of annual crops are considered of minor im¬ 
portance in most modern countries. This is due to the fact that 
most pests and diseases are easily controlled by crop rotation, 
dean culture, and systematic planting. But here in the Philip¬ 
pines, where intensive agriculture is not yet practiced, pests and 
diimnmw are important. Were the farmers able to cultivate all 
grass l*T>da in the Philippines or, reforest or afforest them, and if 
crop rotation were practiced throughout the Archipelago so that 
no weeds could grow; and if the beneficial birds were not so 
nearly extinct, locusts, cutworms, rice bugs, rats, etc., would be 
fairly negligible factors in our agricultural undertakings. 

* CoetxWtod fay A*»*WI0 Goco, Plemit Inapaetor, riant Pmta Control DivIgloo, 
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But as conditions are not satisfactory in these respects, control 
measures must be taken. 

BATS 

Bats are sometimes very destructive in places, especially near 
uncultivated lands where they hide and breed when rice is har¬ 
vested. To control this pest economically, therefore, it is neces¬ 
sary to destroy the hiding places. The cogon should be set on 
fire to kill them. The small undergrowth of any nearby fort 3 t 
should be removed, as it furnishes a harborage. Thus the rats 
will be deprived of protection; they will be exposed to severe 
weather and natural enemies. So that too great loss may be 
prevented, the hiding places around the fields should be cleaned 
out or burnt off before any crop is planted. 

When the rats are already in a rice or cane field, poisoning 
and trapping will be found necessary. For this purpose several 
poisons are used. White arsenic gives good results when applied 
in the field. If it is necessary to use this near where there are 
domestic animals the poisoned bait should be placed in containers 
such as bamboo tubes, so that animals other than rats will not 
be poisoned. For house rats, barium carbonate is recommended 
as the rats seek water after eating the bait and if there is no 
water left in the house where they can have access to it they 
will go in search of it and die outside. 

When arsenic becomes ineffective other poisons, such as strych¬ 
nine sulphate, should be substituted. This is necessary because 
rats become resistant to arsenic when they have consumed this 
poison little by little for some time. 

In using white arsenic, one part of it is mixed with 6 to 10 
parts of any rat food. The more watery the food is the less poi¬ 
son need be used. In case strychnine sulphate is to be used, the 
proportion is one of strychnine to 20 or 26 parts of rat food, etc. 

BIRDS 

Birds known locally as “Mayang pula” ( Mania, jagori Mar¬ 
tens), “Mayang paking” (Uroloneha everitti Tweed) and “Ma¬ 
yang costa” (Munia oryzivora L.) are sometimes destructive. 
The last are not very common. Only the Mayang paking and 
Mayang pula are very destructive. They may live in flocks to¬ 
gether and may not 

Control measures .—In many places these birds are welcomed 
by farmers because they catch them for food, while in some places 
they are held as enemies. In places where they are considered 
destructive the people detail some one to scare them away nearly 
all day. This method is not considered effective as it only drives 
the birds to some other field, and sometimes they become so 
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accustomed to being scared that they alight in spite of the efforts 
of the man detailed for the work. The methods of catching 
“maya” are as follows: 

1. Ficus gum is obtained and this is daubed on several sticks. 
These sticks are then placed on a pole in the form of a 
plant. The pole is then placed where the mayas usually alight. 
As they usually alight first on some available stand before feed¬ 
ing* the sticky stand catches them. Sometimes a maya is tied to 
a pole to attract other birds. This is said to add to the effective¬ 
ness of the trap. 

2. Other methods of catching these birds is to set a net trap. 
The net is placed on a square frame one side of which is fastened 
to the ground and the opposite side lifted with a long string 
to be loosened when the birds go under the net after the bait. 

3. In places where there are resting places for them a man 
goes with a hand net and sweeps them up at night. This method 
is the easiest when the resting place is easily accessible. 

INSECTS 

There are very few insects that destroy rice in comparison 
to the number that attack other crops but unfortunately these 
insects have adapted themselves to living on other plants, so 
that they are able to multiply in the absence of rice. Due to this 
fact a study of the different hosts of these insects is very 
important in order to control them by systematic planting, etc. 

One of the most important insect pests of rice iB the migratory 
locust, the life history of which is illustrated in Plate XLII. The 
only remedy for this pest is to destroy the hoppers by driving 
them into pits. 

It is believed that the reforestation of open grass lands in the 
Philippines which are not used would be a permanent control 
measure for locusts. Besides preventing locusts, it would 
prevent floods, regulate the water supply and increase the soil 
fertility by supplying rotten leaves, twigs and animal life. Much 
money would be needed to effect this but the benefit derived 
would be incalculable. (See Plate XLIII.) 

Another very destructive insect is the rice bug ( Leptocorisa 
acuta ) locally known as “Atangia” in Tagalog; “Tiangao” in 
Visayan; "Dangeo” or “Dangueo” in Pangasinan; and “Dangao” 
in Zambales which is considered by Mr. L. B. Uichanco of the 
College of Agriculture, University of the Philippines, to be more 
destructive than the locust. This is true, as locusts are not des¬ 
tructive all the time, while the atangia is ever present in most 
fields. (See Plate XLIV-d.) Many control measures have been 
suggested. • Of these systematic crop rotation or clean culture 
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can be considered the best. Next to this is the selection of 
resistant varieties, but it should be taken into consideration that 
adaptation usually goes on in nature. In order to practice rota¬ 
tion profitably it should be considered that the rice bug feeds 
on several kinds of Panicum, one kind of Dlgitaria, Eleusine, 
Andropagon, Paspalum and Seterine, etc. 

To kill these, putrifying meat can be placed in bags as bait, 
for the adult bugs are attracted by its odor. The bugs thus 
attracted are either burned by a torch, or caught with nets. 

It is also suggested that smfcU patches of some early varieties 
of rice be planted in the infested fields with the object of burn¬ 
ing the whole when most of the bugs in the place are concen¬ 
trated in the trap patches. 

Another very effective method of preventing much loss is to 
plant varieties of palay maturing at the same time in each local¬ 
ity. This suggestion may be objectionable to those farmers 
who harvest their palay head by head with the use of the “yatab” 
as previously described, for the process is so slow that there will 
not be enough hands for the work when all the palay in a locality 
matures at the same time. 

In this case the harvesting with the sickle or “lingcao” as 
practiced in Central Luzon for lawland palay is recommended, 
as this is a faster method than the one just described. 

The planting of varieties of rice which ripen almost simul¬ 
taneously will not only prevent losses due to the rice bug but 
also to certain birds and other animals that destroy the grain. 

The rice stem-borer is sometimes very abundant and causes 
great damage. This borer is reported by some writers to be 
Sohoenobiua puncteliua Zell. Rice plants attacked by this pest 
produce empty, bleached grains, as shown in Plate XLV. A 
dipterous parasite has been observed and this may be the reason 
why this pest is not very widespread. 

It is believed the rice stem-borer lives on wild grasses, as it 
is impossible for the adult to live long enough to by eggs during 
the next rice season, which is about six months later. For this 
reason clean culture as suggested for the rice bugs and other 
insects will also control this pest. 

Rice leaf insects *—Of the lepidopterous insects that attack the 
leaves of rice two leaf folders are very Important. One of these 
is a butterfly known as Melanitis ismeni Cram, shown in Plate 
XLIV-fc. It lives in folded leaves and eats from their ends. 
Although this pest is well distributed, especially in places where 
continuous planting of rice is practiced through the help of irri¬ 
gation, it cannot be classed as a serious pest due to the Braconid 
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parasite which controls it. Besides this It is believed that it can 
live only on very few kinds of grass so that it will not multiply 
rapidly. The other lepidopterous pest is the small moth known as 
Cnapalocrosia msdinoles. The larva of this also lives in a Added 
leaf, but it does not cut the leaf; it only strips the upper surface 
so that the leaf turns white and dry afterwards. 

When the writer was rearing some of these pests, several 
parasitic and predaceous insects were observed keeping them 
under control. The outbreaks are therefore only periodical. 

Some varieties of rice seem to be more susceptible to attacks 
than others. 

Rice cut-worms or army worms {Plate XLVT) are caterpil¬ 
lars of two kinds of moths known as Prodcnia litura Fabr., and 
Spodoptera mauritia Boiad. The caterpillars of P. litoira are 
dark in color, while that of the S. mauritia are greenish in color. 

As these pests are very abundant during the time that there 
is a scarcity of rain, they are seldom counted as pests of rice. 
When they become pests they usually commit their depredations 
on seedbeds, and often lay their eggs there before migrating. 

In case these pests migrate a ditch about a decimeter deep 
and wide with steep sides is constructed into which the migrating 
worms will fall and be unable to climb out of. When they are 
found in a meadow a roller is sometimes an effective instrument 
to kill them in great numbers. When the eggs are laid in rice 
seedbeds, collecting egg-masses which are laid on the upper sur¬ 
face of the leaves has been found practicable. But when the 
eggs are hatched already it becomes necessary to sweep the seed- 
lings with an insect net, as shown in Plate XLVII. Poisoned 
bran mash 1 has also shown good results when the larvae are 
so large that they hide in the soil and thrash during the day. 
For the small larvae which stay under the leaves most of the 
time, encouraging the ants to live in the seedbed will be of use 
when practicable, as in some parts of Zambales, but these should 
be driven out when the seedlings are to be transplanted, by 
scattering flask naphthaline. Flooding whenever a water sup¬ 
ply is available is the easiest and probably most effective method 
but this is not much practiced as yet. 

A certain tachinid fly is said to parasitize on the cut-worms. 
To prevent too much damage the beneficial fly that controls this 
pest should receive consideration. This is easily done by plant¬ 
ing different kinds of fruit trees in a community, so that the 

‘Poiumtd bran, math: Rice bran SO parts, brown sugar or molasses 4 
parts, white arsenic 1 part or Paris green 2 parts; water to dissolve the 
sugar and moisten^tbe mash. 
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adult parasites will have a constant supply of nectar* especially 
during a drought. Where the welfare of this beneficial insect 
is carelessly neglected, an outbreak of cut worms during or after 
severe drought is a very common result due to the inability of 
the controlling insects to continue their multiplication, as the 
grasses and weeds on which they depend for nectar die out. 

The other more important methods of control for these pests 
are crop rotation and clean culture, which will diminish their 
numbers, as is the case with other insects. 

Tabu No, 10 —List of different varieties of rice 


flncZudlsff III! tint*] 


name 

Classification 

] 1 

Place of origin 

Ma¬ 

turity 

In 

days 

Num¬ 
ber of 
years 
test¬ 
ed 

Yield in 
kilos 

1 

R< 

! 


1-wh-ng-h 

Pangaatnan .. 

ISO 

4 

2. *17.30 



u-wh-ng-nb 

u-wh-ng-nb 

Laguna..-._ 

144 

1 

660.00 

1.062.00 

Same 

- 

Hatangaa. 

110 

8 

Same 

dana 

Ajfuyor H . 

u-wh-ng-nb 

. ...do- 




Ajroyod . 


.....do - .... 





AlamJnos . __ 

1-wh-ng-b 

u-wh-ng-nb 

Tarlao ..._ 

108 

186 

4 

1.828.66 

2.806.00 


Alegria.. 

Albay . 

2 


Aleman la .... 

u 

Antique j 





Al/oneino . 

I-wh-ng-b 

166 

8 

i. 844.00 


AUbamrncm 

u-wh-ng-nb 


148 

4 

L7S9 00 

Same i 

AJibaaa . 

1-wh-ng-nb 

Occidental 

127 

6 

1.446 U0 



wh-ng-b 

Negros 

Pangaainan.. 



Same 







yang, Sampura- 
do and Bakal 

___ 

u-wh-ng-nb 

-00. 

140 

2 

1,889.00 

Same as Tabu- 







canon 11 

1. 

1-wh-ng-nb 

-do ....... 

146 j 

6 

2,207 00 


_ 

i-wb-ng-nb 

Oamarines.,.. 

327 ' 

8 

1,468.00 



1 wh-ng-nb 
wh-ng-nb 
1-wh-ng-nb 

Zsunbalea... 

100 

2 

2,680 00 


____ 

Antiqne. 

178 

2 

%m. m 


, 

I-wh-g-nb 

Pangaainan.. 

141 : 

2 

1,860-00 


__ 

u-wh-ng-nb 

188 

* 

2.128.00 



wh-ng^nb 

Occidental 

148 

6 

1,018.00 



Negroe 






1-wh-ng-nb 

[ Bureau . 

144 

2 

2,288.00 



1-wh-ng-nb 

i Cebu __ 

184 

8 

2,066.00 



l-p ng-nb 

| Zam bales.. .. 

186 

8 

1.617.00 


m _ 

1-wh-ng-nb 

! Tar lac. 

186 

7 

um.<x> 



1-r-ng-b 

| Zam bales—. . 

188 

4 

1,487.00 


rop 


N 

1 

781.80 



i-wb-ng-b 

' Bulaeaa. 

W 

* 

2,086.00 


I .. .. 

l-wb-ng-nb 

1 Nuera Bcijm.. 

177 

4 

4,012.00 


11.. . 

1-wh-ng-nb 

.do ....— 

188 

1 

L 088.00 


- .. 


1 locos Norte. 

*10 

* 

218.00 

Same as Blnala- 
yang/Bampura- 
do and AMe- 

*- - - 

1-wh-ng-nb 

Pangaainan... 

181 

4 

2,088.00 







qnl 


br-ng-nb 

1-Wh-ng-nh 

Albay. 

178 

1 

L167.00 
S 084,00 


> .* 


188 

6 



1-wh-ng-b 

, La Union. 

170 

« 

*,606.80 

Same 

•aba 

- 

1-wh ng-b 

Pangaainan.. 

101 

4 

L798*00 

.... 

u-wb-ng-nb 

UocoeNorte... 

. Occidental 

N X“. 

no 

» 

1 

1 

tsas 


wh-ng-nb 
n-r-ng-nb 
a-wh-mT nh 

188 

n 

A 678.00 


i . I’- 

Antique .... 

IIS 

187 


ii 


8 

8,580.80 



t-ng i Nuovn Bciia-J 

1« 

t 




1-wh-ng-nb 

i Camarines... - 

m 

1 

L 142.00 

Same 


, u-r-ng-nb 

Isagnna.. 

127 

t 

1,862.00 

BaUvtgvn 




| l-wh-ng-b 

Zambalee_ 

i m 

9 

LMOO 

8 «S£ 

Bahwang 1. 

1-wh-ng-nb 

Tartec. 

m 

1 

2,087.00 
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Tabu No. 10.~-IA*t of different varieties of rice —Continued 


Varlat r qmm 


I Ma- 

Ufloat!on Place of origin 

days 


Yield in 
kiloe 


1199 BtlaiMfll.. . 
98 BaJayad pump. 
84 Bakyangnon... 
86 Ballbod. 


89 Uallw. 


87 I Baliuag. 

88 Balodnop 
10W Baj-Iatlnao 

1018 Bal-kwo_ 

1067 Balolaki I... 


im Balolaki U. 

89 Balolaki-puU— . 

1150 Balaang „„ _ 

LOW Banata. 

40 Sandra a bayag 

41 Bangbang-pula. 

48 Bangbang-putl... 
48 Banglam .... 
44 Bank I__ 


1-wh-ng-b 

u-wh-g-nb 

u-wh-ng-nb 


I-wh-g-b 

u-wh-ng-nb 

W-g-b 

wh-ng-nb 

1-wh-ng-b 


J-ng-b 

1-wh-ng-b 

1-wb-ng-b 

1-wh-ng-b 

1-wh-ng-b 

1-r-ng-nb 

1-r-ng-nb 

l-wh-ng-nb 


UoeoaNort* 
Pangaainan. . 

| CapTa. 

I CamarlnwH... 


Pangaainan. 

Cebu. . 

Paagaalnan., 


Nueva Kcija-.i 
Pangaainan ..I 
Num £cije J 
Pangaainan .„j 

Camarinaa . 

.....do *. 1 

iww-. 1 

Tar lac..J 


1060 Ban la 11. 1-wh-ng-b 

1168 Bangui...... 

1091 Bangui or Saigo- 1 u 
rot 

2000 Banaoroy 1 or EH- 1-wh-ng-b 

•a) 

1161 Banturoy II . ng 


Num Bella. > 140 

1 Pangaainan ..i. 


909 Baklaw.. 
46 Baqtwt. 
49 Baranay. 


47 Barangeal. 

48 Barog. 

49 Barotak... 
60 Banafiga.. 


« Baa-og. 

64 Batfcaag__ 

66 B atJa n ga n o n .... 

69 Batuan__ 

67 Batullnaw-kgklt 

68 Bay bay. 

69 Baybayanon_ 


KM Bak.... 

61 Bengal*.. 

68 Baraabe. 

911 Barton*. 

98 Blday. 

901 Bl day J. 

906 Blday 11. 

94 BUlWd. 

96 Bfnabay_... 

66 Blnabayat.. .. 

67 Blaabay* II.. . 


wh-ng-nb 
i-wh-g-b 
u-wh-ng-nb 

1-wh-ng-nb ' 
1-wh-ng-b 
l-r-g-b 
1-wh-ng-b 

1-ng-nb 

1-r-ng-nb 

r-ng-nb 

1-r-ng-b 

r-ng-nb 

1-wh-ng-b 

1-bl-ng-b 

1-wh-ng-nb 

wh-ng-nb 

1-r-ng-nb 

a 

1-wh-ng-nb 
o-wh-ng-nb 
1-wh-ng-b 
u-wh-ng-nb 
n-wh-ng-nb 
u-wh-ng-nb 
u-wh-ng-nb 
1-wh-ng-nb 
u-wh-ng-nb 
o-wh-g-nb 


Nueva Ecfja- 


Laguna..... 
Pangaainan . 
Camarinaa.. 


Antique .. 
Tartac .... 
Soraogon . 
Tarlac. 


Iloilo. 

Layta. 

Pangaainan. 


Pangaainan . 
Tartao. 


Gapi*-._. 

Camarinaa... 
Tarlac ....... 

Ilona Norto. 

Aibay. . 

Franca . 


CapU. 

Uofio. 

Capls. 

_do. „—... 

Hollo.. 

Batangaa — 
Tayabaa. 


68 Bfnabnr. u-wh-ng-nb Layta . 148 

69 Btnakal 1. 1-wb-ng-b Nuava Belja.. 190 

1164 Binalcal U. do . 198 

70 W—oa y ao 1. u-wh-ng-nb ZambeJea,. . XM 

71 Binaeayao II. ... 1-wh-ng-nb .do. 187 

71 Btoo-hao. 1-r-ng-nb Antique. 179 

19 Binadoy___ Wwh-ng-b Pangaainan .. 197 

94 Staaeroy I. l-wh-ng-b ... jJo .. 116 


488.00 
8.O8L00 
8.668 00 
8,090.00 


2,068 00 
1,7X9 00 
8.296L 00 

I 2,000 00 


Sana sa LI bod 
andNagaanoot 
Sanaa aa Cuaimay 
Burlo and BJ- 
nacroy 1 


3 1,716.00 

4 1,91500 

8 L686.00 
3 2,870.00 
3 1,918.00 
1 417 00 

1 186 00 


Same aa Dalnaon 
a blit, Dinaln- 
aon, Slnan-Fa- 
bian II and Bl- 
nacroy II 


Same aa Halinaa 
and Pin I rot 
Same aa Mando- 
ran 


4 8,449.00 Sama aa Klnato- 

ray 

1 8,086.00 

6 8,869 00 

4 1.41L00 

2 8,129 00 Same aa Blnaga- 

cay I 

18 8.208 00 Sama aa Capotol 

4 1,775.00 Sama aa Blnacal 

1 L000 00 

3 1,888.00 Same aa Sampu- 

rin 


4 L 880.00 
8 8,017 00 
8 8,67500 


1,188 00 
1,890.00 
2.198.00 
2,84500 
421.00 
880.00 
5617 00 
2.62500 
5440 00 

1,55.00 

1,600.00 

572500 


1 776 00 

4 1,874.00 

1 176500 
6 L 967.00 
6 L 995 00 

2 5 UJL11 

9 1,989.00 

U 580540 


Same aa Vlday 1 
Same aa Blday 


Same aa Inglang- 
Jkng and Inl- 
lang-lbtng 

Sama aa Barog 


Same aa Cuai- 
mgr-Burlc, and 
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Tasui No. 10.—Li«t o/ Hftnmt vori e t U t of r b » Oonttonod 


Variety mtna 


Binacroy H ... 


BtMfMoy 1.. 
Biniltmr IK 
Bfnsghay 


31as*Hlaatioa 

Ptaes of origin 

{•wh.nf.b 

__do__ 

I-wh-ag-b 

CamartM».„. 

Vwh-ng-b 

Occidental 

Nigra 

u-wh-ng-nb 

u-wh~»g-ab 

Oamsrlnos_ 

Pangaalnmn .. 


YhiA la 
kilos 


lUmarke 


NumBdit 


... Boms «s Blaan- i 

FsMan 1 Dina- 
lusftn, Dalnsoa 
dbttt and Bate* 
kaitl 

1 imOO Btm m Bus 

5 188LOO Bams as Cabaag 

1 1300 00 

S L 666.00 

8 984.00 Boms M Ssmpu- 

rsdo, Abhlsqul 
and BacaI 

T 'i’aoo m 

1 f, BIB. 00 


6 188LB8 
S 8,440,00 
8 8,886.00 
1 1,066 00 
4 1192.00 
8 1914.00 
1 1816.00 


8 1866.00 


1 L 484.00 
1 1606.00 


IS ITU. 00 

1 18*0 00 
T 8,007 00 

4 1198.71 

1 1408 60 
8 1 088.00 
10 L 809.70 
1 L 486.00 
1 88100 

1 L 610,00 

2 1 888.00 

1 1,708.00 

It 188100 
8 L871 00 
8 1 479.00 
1 188100 
t 1904.00 
1 189100 
118140 
8 186100 
1 1,874.80 
8 1447 00 

”T Toil 66' 

6 1*7100 
4 189100 

7 imoo 

6 1764.97 

8 1707.00 
8 188140 
8 187100 
s imoo 

4 181100 

4 imoo 


StmaMOnuudt 
and Slnanglay- 
esbtitsn 

Bwm as Baiun, 
BubuFHW I Ana 
Laban I 

Sams as Macan- 
tkfo 1 


Sams as Butastog 

(orOrtoc) 


Barns as Oapo- 
ngotl 


8am* as Catena 
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Tabu No. 10 .—Hat of difforant vttrtotioa of rioo —Continued 


Bum* u Bln* 


1U 

UU 


-_-_.I 1} | m w—u ~*mt* 

BoJfnoc. I-W-iwr*b 

Bona Dan 

doimm ..._ 

Buntml_ 

Bantam II. 

RriUwn.p 1. 


187 

.. 161 , 

[ Zmmimim _| 164 | 

tarigiap7Z 

--JXKSaTI 1 m 

. IBS 

Pun gr;-*- «• 

Oabu.. 


a*Mtf4b 
Uwh-ng-nb 


Zambak* 

Bataan 


**MJ»»**U 

Innntipolo 
Bulandt — 


« 4 I iLwh.nv.eh I 


BuUoiv "“'7 

Btdaqulqua. 

Animator or Ortoc 

BuBcl. 

But-Wiring 1 _ 

BuMiUringll... 
BuliMff. 


Buluhan dun 
Bnlufum Blit 


u-wh njr-nb 
l*wb*ng»ab 
br-ng-nb 
a 

Uwh-ng-nb 

1-wh -g-nl 

l-wh-ng-ob 

1-wb-g-b 

l-wh-g-nb 

t~wh«ng«b 


•Wk>Bff4b 

l-ng-b 


AIba7~7 

Mindanao 


Bantt . 1 -wb-ng-nb 

Buriat I.a*wb*ng-nb 

Batagnn._ 1 - ‘ 

Oufid. 

l»«rh-g*nb 

4 wh nmb 
‘-wb-njr-nb 
-wh-ng-»b 


Cota bate 


Tnrine — 


187 


►cctdantal 

Nm 

....,do ........ 

noao._ 

Hallo.. — , 

Oo oldan ta 1 | 180 | 

Nflvm 


. , U&Q 
4 i.mo 


,008.00 


800 60 

tun, CaWi 
and Pino , 

Boraa m Bolag- 
un, Cavli 1 * 1 

and Fine 
Sam* a* Bal 
Blnarit 

I Lubaag 1 , 

90 | Sama ai Sanglay 


2* 164.00 
1.662.00 




i.I 


t M6-88 Sama m Qulna- i 
I baba II and” 1 

1.871.00 
8.106 00 
1.849 00 
1*764.00 


8,097.0c 


1 | 8,188.00 

8.146.00 
8.080 f" 
8.0U.0U 

1,818.00 

moo 

780.00 


iraa m Bari an 
III and Maltna- 


I 8— 
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Tabu No. 10.— LUt of diforont varitUm of riot —ContinwKl 


idudflouW PImc of sridnjJyanj 


ISO G*bl«a_ 

160 Caboboy 

161 I Gaboon* _ 

Cabonbon. 


Oabono . 
Cabonoo 
Gaboon# 1 


Gaboon* U . 
Gaboon* 111. 

160 | Gabotffo .... 

* Ca boron* — 

- . Cabucay.. 

171 Cabudbnd.. 


| Cabonk* »puti . 
Onbayo .. 


..[ u-wb-ne-tib 

..! u-vfa-n#-nb 

t u-Trh-ng-n 
,J I*wfe*n**n1 
. U'*fe-n*>n] 

u»r-*-nb 
.. wb-n*-nb 

J «-wh-n#-*b 


l-wb-n*«nb 

l-wb-n#*nb 


Bobol„. 

187 

CapU. 

*! 

Aatkioa.... . 


Occidental 


**** 

— 

Nama 

bSS . 


Manta 


TOm 


Nantoa 


tatiqna.. 


nil. 

.i 

dantal 

146 


1 


180 

.. 

184 

Hlaaoia.1 

14! | 


Sam* at QuJnao- 


8 1.816.0 
1 760.0 


8 "’810.6 
1 860.0 


1*491*00 

2*890.00 

8*881*00 


Sam aa Caloeot 

3*088.60 Sana aa Ca*m- 
to) 

786.00 B an a * Boma- 
| rocao c 

Bam ai CaHn- 

1 UfT.OO 

BOO. 00 Bum m C*do- 


Oadlnuua * 


CaUmyan. 
Galana? 


CaUnay U*. 
Galana? III., 
Galana? IV. 


u-wh~a*-ab 

t*wb-pg-nb 

tarfe>o*-ttb 

Mrb4|4l 


— *>l» —.... 
Oeeidaqtal 

Noma 


B*Wb>n#-ab 
, u-wb-n#«nb 
l-wh-mi-Bb - v ..oo . 

' l-«*3S*b Occ?dVnt»i j 


Nafgo a 
B ofcol. 


.. M>*. 

n-wb-#*b , T_ . ... 146 

»»wb*fr*fa | O^aldantal | 141 


1640.00 
8*996*00 
190.00 
1068.09 
1694*80 
“ “100 
-*~1« 
ISfrOO 
.60 


andOapaatao 


ft tOLOO Sana 
IX 


Bwm m G 

Ht 


Galancyo H. 1 a*wh«a*»’«b 


Igs 
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E No. 10.—Liafc of diffoimt varirtUo of Woo—Continued 



too 

no 

tu 

1071 

1078 

IU 

SIB 

814 

816 

210 

217 
818 

218 
eu 
220 
221 

222 


m 


280 

311 


470 

288 

284 

BE 

287 

288 

1017 


UW 

840 

843 

12 

1014 


Calaua.. . 

Calaya_ 

Call bo K_. 
CaJlbo II. 
Cam*> Ill 
CalibUR., 


Callgaya I- 

Oaitgaya n — 
Calieaya in.... 
C*ltg*7*lV . 
Calinaol ... 

Callnao 11- 

CalUuruit . .. 

Caliper 1 
Caltpay II - - - 

Calirlt. 

Callao 

Caltvo I.. 

Calivo U. 

Cftlooot-.. - 

Calodo. 


Caloosr . 
Gatonod . 


i l-wb-np-nb 
u-bHr-nb 
u-wh-ne-nb 
tt~wh-nR*nb 
! 1-wh-ne-nb 
_i u 

.1 u-r-nR-nb 

u-r-njr-nif 

1-wh-njr-nb 

u-wb-ne-nb 

1-r-iur-nb 

u-r-mr-nb 

Uwh-nR-nb 
u-wh*nR-nb 
1-wh-nR-nb 
i wh-nR-nb 

u-wh-ne-nb 

u-wh-ne-nb 

1-wh-nR-nb 

l-wh-R-nb 

u-wh-ns-nb 

l-wh-mr-nb 


Cakrtoc. 


Calubed I...- 
Calubed II... 
Galahad III. 

' l.~ 


CalobanR U - 
CWumpit. 


J-wb-nR-ab 

l-bl-R-nb 
l-r-ne-nb 
1-r-njr-nb 
| 1-wb-BR-nb 

wh-nR-nb 

1-wb-nr-nb 


Occidental 

Nifroa 

Oriental Ne- 
Rroe 

Antique. 
Buktdnon. 


CaluflRi--. 
Cal ohm-... 
Cahiroe . 

Galutac ... 
Oamartaes 

line 



I-wh-nR-b 

l-erh-OR-nb 

U-«h*BR^Bb 

u-wh-nR-nb 

u-wh-dR.nb 

l-wh-nR-b 

1-wh-R-b 


)*BR"b 



Ma¬ 

turity 

In 

daya 


162 

U0 

140 
148 

141 
145 

184 

184 

184 

186 

184 

180 

184 


Hm«n 
bar art 


Antique, 
Horiarao. ... . 

Occidental 
N«ctoa 
Cavite. 


Zam bales. 

Occidental 

Neffroe 


Mlaamia- 

Oriental Ne> 

RToe 

Occidental 

Negroe 

.....dO —. 

Antique- 

.....do_ 

Iloilo.. 


186 

148 

148 

185 

140 

178 

110 

186 
140 

186 

128 

146 

185 

180 

148 


148 

144 

162 

151 

W7 


t-wtfeiic-Bb 

l>*rh«nR-nb 

l-wb-OR*ttb 

tt-bl-r-nfa 


.do. 

Hlaamis.. 

Antique . 

Oriental Ne- 

A.. 

Occidental 

Nero# 

Samba! ea- 

PanRaeinaa 


Hum CdJa. 
Albar. 


15T 


187 

146 

140 

1*7 


Panama I nan .. 
Twdac.. 


XtaamJa. 

Cebo .... 
0*ptc..«. 


128 

184 


181 


141 

188 

no 

801 

U8 


180 

141 


Yield In 
kUoa 


2.186.60 

2.040.00 

1.286.00 

044 00 

1,47 a 00 
268.00 

8.212 00 
1*768.00 
8.62&00 

ioiaoo 

L 147 80 
2.280.00 


8,476.00 
614.00 
t Boa oo 

1*428.00 

726.00 

8.400 00 
2.78a 00 
1,660 00 
1.868.00 

2,684.00 

2.681.00 

1.422.00 

2.041.00 

1.486.00 

288.00 


686.00 

716.00 

2,882.00 

2.614.00 


Betnartm 


fr»w Ml Gala- 


Same aa Gala- 
dap 


Same aa Hfada- 
jranon 


Same es Calu- 
yocl 


Same aa Talan- 
kao 


Same aa Cabun- 
lao 


1 228.00 


1,861.00 

i,4iaoo 

1,876.00 
1,820 00 


1088,00 


2,00a 00 

1*89100 

1887.00 

881.00 

22100 

1,086.00 

1864.00 

184100 


poftRan and Ca- 
pantao 


Same aa Caio- 


_U 

Same aa CaJo- 
bane I 

Same as Dia¬ 
mante EV and 
Saigon IV 


Same aa H«mo> 
aa. Balaam, Ina- 
|m‘". Poiolan* 
te and Dfquet 
a Olandea 
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Tabu No. 10 .—List of different varieties of riee —Continued 


Fw 

m»- 

neat Variety name 
num¬ 
ber 


ib- g®-: 

lUloattanPbM orlete tu jJ t5f you, 

f to. klic 


>61 Gepm-doU. 
148 Capegtic... 


240 jGtpwod. 
860 fGaiiaittac.. 


1-r-ng-nb Antique-- 

J*wh-d|c*flb Oriental N«* 


u-bl-g-cb Capjs ... 
u-wh-ng^nb Antique. 


Cumid. J a-bJ-g-*nb 


Capaaue- 

CapioWa 

CmpUrmic- 


Oriental Ne- 


154 8 1*908.00 BanwapTuhaoI 

14S 9 t 998.00 


1 Caplgued I.... 
Caplgued 11 ... 
Capingceo..... 
Cap I no I , , . 
Cftpino LL ... 


vm 

. u-wh-ng-nb Occidental 

Negro* 

l-wh-ng h Eambalee._ 

hwh-ng-b Fangaeltiaa 

. l-vh-ng*nb Antique. 

. u-wh-ng-nb .... ... _ 

J u-wh-ng-nb Cap la. 


CapUnen. ......J wh-ug-nb Leyte. 

Caporca*. wh-ng-nb Hollo 

Gaporceaf . ...J u-wh-ng-nb Caplc_ 

Caporca* II-- u-wh-nr-nb .. 

Cepotol.1-wh-ng-nb Bohol. 


Capucaol. u-r-ng-nb Occidental 

Nagme 

Capocao II. u-wh-ng-nb Oapia. 

Gapuftgotl (abort) l-bl-ng-nb Antique _ 


n-Mig-nb 


Cepuhgotil (long) u-bl-ng-nb .....do- 

Capoflgot 111. u-wh-ng-nb Canis.. 

Caputol l . u-wh-ng-nb Albay . „. 


Caputol II-.I u-wh-ng-nb 


Caputo! 111... 

Caputol IV_ 

Caputol V. 

Caputol VI. 

Caxangcang. 

Carangcang ftga 
Item 

Caraul 1..... 


Caraul II. 
Caraula... 
Caraya I... 
CarayaU. 
Caricot... 


Cartnay .. 
Oarffioaa 
Carirlt. .. 
Cantata .. 
Carolina., 


1-wh-g-nb 

l-bl-ng-nb 

1-wh-ng-nb 

1-wh-ng-nb 

u-wh-ng-nb 

u-wh-ng-nb 

1-wb-ng-nb 

u-wh-ng-nL i 
u-wh-ng-nb 
u-wh-ng-nb 
u-r-ng-nb 
u-wh-ng-nb 

u-r-ng-nb 

1-wh-ng-nb 


Oriental Ne- 
A iP»* 
B o r aogon 
.do 

Albay. 

Occidental 

Nagroe 

Bamar 

Anthjuo. 


Occidental 

Negro# 

ttlaamU ...... 

Leyte. 

Antique. 

-—do. 

Oriental Ne¬ 
groe 

PangMlnau — 


Carolina Golden X 
Carolina Golden 11 
Caromayan. 

Caroray . ...__ 

Gerufla. .. 

Caeacao I—. 

Caeaeao II. 

Ob—quit. 


u-r-g-nb Antique...... 

| u-wh-ng-nb Oc ciden tal 

i 1-wb-ng-nb ... 


1-wh-ng-nb Occidental 

Negro# 

1-wh-ng-nb Hollo. 

u-wh-ng-nb Bukttqou. 

o-wh-ng-nb UoOo..—.... 

IrWh-ng-nb Cepta. 

l-tpl-ag^b Antique_ 


1-wh-g-Ub 

1-wh-ng-nb 

1-r-ng-nb 


cc (dental 


l-wh-ng-nb 

1-Wh <gfb 


t 1,979.00 
1 1.980.00 


8 1,889 00 

8 L 864 00 
1 1,900 00 


Same aa Depend 
Same aa Oaletn- - 
gmgan mod C»- 

Sabm aa Capa j 
nod | 


1 8,110 00 

6 % 183.00 
18 1,814 00 
4 1,486,00 

8 1.046.00 

2 9.697.00 


Same aa I nocot 
Same aa Gala- 
nay I 


5 8.868 00 Same ea Julllan 

2 1.716.00 

6 8,674.00 Berne aa Barang- 

2 8,610.00 

9 9,906.00 

3 78LU0 Same aa Blnlra- 

jo 

X t* 188.00 
1 1* 888.00 

7 1,907,00 Same aa Cabtm- 

lOg-pUti 

6 9,069.00 

8 1,048.00 

1 8,009.00 

1 8,078.00 

4 8,806.00 


1 9,470.00 


1 1,880,00 
9 9.9*8.00 
S 9,848.00 

1 1*476.00 


9 9,989.00 
9 8,191.00 


1 4,980.00 
1 960.00 

4 L 408,00 Same aa Tnbao 


9 506.00 

9 *,870.00 
1 Lttt.00 

I 1*44^ 00 Same m Oeda- 
qutt n 

i «—-«—• 

I t.Mi.00 

1* 1064.80 flame aa Cm TTgwi 


SfSJSUi 1 
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Tabu No. 10.— LUt of different verietiee of riee —Continued 


■ant VartotTMBW 


i PUm at «d«ia 


9W Gutfauri Champa. 1-ng-ab Inde-Chtna 
t97 Caaugon.. t-wh-njr-nb ZambaJee — 


1140 CaauUg. u 

045 Gatafoug. u-wh-ng-nb 

298 Ostuniafua. u*r-ng-nb 

890 Catan-ag.. l-wh*ng-nb 

1018 Catanoa.—. wh-ng-nb 

•00 Catiboe. t-wh-ng-nb 

801 CatiiMo. l«wh*ng-nb 

808 Catlon»bu)an. ... J*wh-ng-nb 

•08 Caton-og I.u-wh-ng-nb 


Oec14sntsl 
Negro* 
Oriental Ne- 


lioJIo . 

Antique ...... 

Doom Norte 
Occidental 
Negro. 


Oaton-og II. l-wb-ng-nb Capiz— 

Catoree._..... u-wh-ng-nb Antigua 

Catorsa ..._ o-r-ng-nb Bohol... 

Cataorl. .. I*w)w)g-Bb Occld* 


Catunda. 1-wh-nar-nb 

Catutoc___ a wh-ng-nb 


Antique.. 

Bohol. 

Occidental 

Hod?!'!!?.-. - 

do.I 


Cauaaa.| tt-wh-ng^nb ! Samar - 


811 | CantU. 


u-wh-ng-nb i Antique 


11W | CavitefU. 1-wb-g-nb 

815 Cavttefio.. u-wh-og-nb 


Doom Norte.J 
Bnlaoan. 


1806 CevtufU-Abloog. 
818 Cavltefta-lloco ... 
818 Cavtteftang nag* 
maltw 

814 Cavltefte-Tagalog 

1078 Oavttefla 1 _ 

1079 Cavttefta D .... 

816 Cayadlng I. 

1061 Cay ad trig 11 ... . 
1088 Cayadlng a na- 
labagm 

970 Gayangrhang . ... 


. .. Tar lac. 

l-wh-ng-b l.....do.. 

1-wh-ng-nb I Nnava Bdja. J 


1-r-ng-nb 

1-wh-lig-b 

1-wb-ng-b 

1-r-ug-b 

l-wh-ng-b 

l-wh-ng-b 


.do. 

Panyutnan_ 

I.....do_ 

.do. 

L- do. 


1060 Cayabengl 
1807 GayabougU 
817 Cayahan. . 


1206 Cayapa. 

818 Cavan. 

819 Caledofial. 

880 Caledefla 11. 

881 Oarito . 

•88 Cocon g. 

888 Kucong nwak I. 


. .... ... .. Oectdcntal 
Negro* 

| l-wh-ng-b I Panjaatnan... 
u-wh-ng-nb ( . 

(._.j NuevaEdJa.. 

u-wh-ng ab 1 . 

u-wh-ng-nb Antique-- 

u-wh-ng-nb Capla- 

u-wh-ng-nb Indo-China 
1-wh-ng-nb . do....... 

1-r-g-nb Qamarinee.... 


888 Kucong nwak II. J 1-r-g-nb 


884 CoUlt. u-wh-ng-nb 

885 . Gompaa.. u-wh-ng-nb 

1008 Conner. 1-wh-ng-nb 


Qcntenldol.. l-wh-ng-b 

Oontenido iL. ... l-wh-ng-b 
Ooatenldo l-wh-ng-b 

Goaralea.. u»r-g*nb 

Ocean. u-wh-ng-nb 


1-r-ng-nb 

l-wh-ng-b 

l-Wb’-ng-b 

Y-g-ab 


Qaalbt... 
I Cotioag. 


Tayabaa, 

Bureau * of 
AgrfeQ I- 
ture 

Panjpefoan— 

•v-*^°. 

Cagayan ... 
Occidental . 

Negro* 

Antique. 


Gupta. 

NuevaMj*.. 


i um.m 
4 1.888.00 Same 


4 1*070.50 

5 2.481.80 

1 8*988.00 

6 1 . 888.00 

1 547 00 

2 <19 00 

1 2,800 on 

6 1.787,00 

2 1 * 606.00 


8 1.147.00 

1 i 8,665 00 I 
• I 8,166,00 

2 1,409.00 

8 600 00 
2 1960.90 
2 2.50100 
1 1 . 010,00 
8 1014 00 
2 1.71100 


2 ! 1.060 00 
4 1086.00 

7 | 8 188.00 

4 ! 2,807 00 

8 1277.00 

2 1,887 75 

8 1,496.00 

4 1485.00 
4 | 1608 00 

4 j 1.561 00 

4 j 1886.00 
2 | 1.800 00 

1 j 1*705.00 

2 I 1,009.00 

1 I 2,040 00 [ 
8 1,667 00 1 
8 1 610 00, 
8 1468.00 , 

1 1,768.00 , 

2 1.504.00 


Same ea Culaul 
and Ttgbeoa- 
non 

Same aa Guiron 
flam* a* Btnogfla 


Same aa BoJac- 
nagm I. Bulae- 
naga II. and 
Ft no 


Same aa Palmy- 
non 

Same aa Baca 


1708.00 

1,785.00 


Same a* Kucong 
1 uwak n ana 
, Folptan «a Ha- 
| yobo 

Same aa Kueonjr 
uwak land Pol* 
otan aa Hayobo 


2,171 00 
167100 
1,967 00 
100100 


1*694.00 

80100 


1.80L00 
I 1,747.00 
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Table No* 10*— Li*t of difforont varUtiu of rio *—Cootfattod 


Psr- 




ma- 

nsnt 

num- 

bsr 

Vartsty nans 

Classification 

Plans of origin 





YWd in 
kilo* 


m i tjn.ii) SuMutuftsiUi* 

125 8 LWLOO 

1*0 1 LB2G.00 Batins as Qutfia- 

taw 


134 3 LEW.M 

144 2 AM.00 Sana as Caton* 

ooandTiofeaua- 
non 

US 4 2,1*2.00 Same aa Btaae- 

roy and Ball w 

179 4 1,590.00 


Same as Tarba- 
yanon 1 and 
Tar bay anon II 

Sams as MaflcaL 
dan 

Bams as Balds- 
qul, tHnahi- 
son, Btnan-Fa- 
btan U. and B(- 
nacroy 11 


150 1 2. G00.00 

128 6 L8W.OO 

120 8 L 845.00 

So 8' T«Ku» 

Iff 7 L829.00 

128 J 2,189.00 

Ml 1 1,840.00 

1*0 8 LMB.N 

126 StHLSO 


Bams aa Da- 

jroll 

Sams as Day oyo I 
Bams as Pusrto 


Sams asOalomptt 
and Saigon IV I 


ssssissss 


m t *,«•.» i 

»! 1 *.«(.« tSOMMI 


w a, ort«- 
wm a 6#*. | 
aaTBaMtUI I 
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XablR No. IQ.—Li*t of diftrtnt vorfetto of ris*—CkmtlnMd 


Dtnloote ... ; ~ 

Dinomtatfal-. 

«U_I— —- •* . „ . __ _ 

Dinovado kw)w>*-»b 

Diqu«t * Olandaa l-wh-ir-b 


Eattjalaa. 

" M * iBafia- 


« 1> MV< V 

8 1,946.0 
7 1,818.0 


BMMuHmipM, 


l-wb-ngr-b - - ■— 
wh-up-nb Franaa- 


Dump**. 

Dumodao- 


Barty ProUflc 
Agyptlan "* 


i «i I~— 

1 on It.... 

1 CapnAol . 

Wm* rtta. 

Ftaol. 

9i»u. 

op Glut)- 
Uee 


l-r-*nr-^ 

i-wb-np-b ] 

VTU-UfllV I 

l'Vh>o0*b 

I-wh-np-nb 

i 1-wb-np-nb 
l-r-np-ab 

(•vh*n«*b 

u-wh-np-nb 

wh-np-nb 


wb-np-nb 
u-wh-np-nb 


tflmraU- 

, CapU..-. 


Fraoea 

miido 

Occidental 

K«grw 

Tarlao.. 

Pampanpa— 
Uocoa Norte. 
Fanpaainan - 


* bayap.. 

* MU_ 


Gereypay - 
Gayanp ... 


mp-blan- 


Gejranpanp no- 
pro 

CHnaJoan. 


bwh-np-b 

l-wh-np-b 

l»wh*np-b 

l-wh-np-b 

bwlwip-b 

bwh-p-b 

u-r-np-nb 

o-bLnp-nb 

n-wh-p-nb 

I a-wh-np-nb 
Lwh-np-ab 
I Lwfc-np-b 


Noara Kctf*-- 

Cbina. 

France_... 

Antique — ... 
Huwra Bella.. 
Panjaainan... 

Tarlao.. 

Panpaalnan - 

.do. 

Nueva Via- 


ltl 

"T 

143 

4 

l 106 

1ft 

160 

8 

801 

ft 

187 

4 

ias 

ft 

96 

l 

198 

S 




^^ww^paJav™”* 
Bam* aa Lanoo- 


448.66 

1 , 880 . no 


AJbay.... 
.do ... 


Lwh-*tp-b 


Cbjrfa. 

HttavaBdJa .. 
Pauaalaan... 

Panpaatoanl-- 


. Lwfc-np-b Tariae. 

X.. l-r*np-nb g a mh a j aa- 

”1. Lwb-op-b Pamsaaioan— 


2 1,991.00 

4 8.106.00 

4 1,497 00 
4 1,814.00 
4 2,069 66 

6 2,148.00 

1 1,188.00 

8 1 8,194.00 

1 1.484.00 

8 1.608.00 

i 1879.00 
8 L8M.00 

8 LIBS. 00 

ft moo 

4 L880 00 1 

4 L 01*00 
4 1168.00 

3 106.00 


and Gratia II 


flame aa Imp, 
Gopodan, and 

Maateaa a Na~ 


Pnrao—. bwh-ap-nb -.-to .. 

abtrtaa... t-Wb-np-b fcmh a la a ... 

i . afaffab -do- 


3 5*22*22 _ I ^ ****** 

4 1088.00 Bama aa Bacno- 

I Ban 

8 1860.00 1 flama aa Mnarlt l 
¥ * aH Slnanplay 


l..«H»k-*-eb Oyid.nt.l 

tor-, ■ ajas; sS&d 

ibait ,..to. tt*wb***b-- 


8 1 990.00 j 
ft 1898.00 
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Tabu No. 10 .—List of different varietiee of rioe —Continued 


Par¬ 

ma* 




nant 

num¬ 

ber 

Variety name 

CiaseffloathHk 

Place of origin 

404 

Gutnarab_..... 

I-wh-ng-nb 

AntlQM ..... 

406 

Guinaroan__ 

l-r-if-nb 

IWlo.. ... 

406 

Goinulongl. 

1-wh-ng-nb 

Antique... . 

406 

GufnuJong II .. 

u-wh-ng-nb 

Bataan. 

407 

Oulnoyoran _ 

1-wh-g-b 

Zambalea. 

408 

Gui-o* I ... 

u-wh-ng-nb 

Antique.„ 

410 

Qul-os II. 

1-wh-ng-nb 

.do.. 

ill 

Guinro. 

u-wh-ng-nb 

.do . 

966 

Gulnatu*. 

u-wh-ng-nb 

Iloilo. 

1008 

Gulnandolan bitt. 

l-wb-mr-b 

Panjraalnan 

968 

Golnangang. 

l-wh-ng-nb 

Laguna. 

1094 

Gutnaracta 

wh-ng-b 

Pangaatnan .. 

. . do -- 

1006 

Gulnamna . , 

1-wh-Df-itb 

964 

Goluya 

u-wh-ng-nb 

Laguna. 

412 

GumaM I 

u-wh-g-nb 

Capfe ... ... 

418 

Guroaid 11 . 

wh-ng-nb 

Occidental 

Negro* 

414 

Gumaltt ... 

u-wh-g-nb 

. - 

416 

Guyod I _ . 

u-wh-ng-nb 

Iloilo. 

416 

Guyod 11.. 

u-wh-ng-nb 

Occidental 

Negro# 

...do-... 

417 

Halbaymnon ..... 

J-wh-ng-nb 

1082 

Hermoaa. 

1-wh-g-b 


418 

Hindagonan . . 

u-wh-njr-nb 

j 

410 

Hinlu-ay pHit_ 

u-wh-g-nb 


990 

Hint rang .j 

1-wh-ng-nb 

Zambalea..... 

420 

IllBpOC _ ! 

1-wh-g-nb 

__ 

12G4 

1262 

Honduras . 1 

- '.i.. j 


421 1 


u-wh-g-nb | 

Cebu. 

422 - 

IjTtTTOt 1 . 1 

J-wh-ng-b \ 

Zambalea. 

428 : 

Igorotll... . . 

bwb-ng-b 

Tariac- 

424 

Ilajaa .. 

I-wh-nj-nb 

Iloilo. 

426 

Uaflpitnon. 

1-r-ng-nb 


426 

Hog . 

1-wh-ng-nb 

Occidental 

Negro* 

42ft 

Imos. 

l-r-njr-nb 

Tom he lee 

427 

Imungdaya-ot-- - 

1-wh-g-b 

Nuava Vi*. 

429 

Inachqpall 

1-wh-ng-nb 

cay# 

Tariac.. 

1164 

InachopalH 

l-ng-nb 

Parapanga.. 

480 

Inacloy _ _ 

1-wh-ng-b 

. _ 

431 

l natulan 

1-wh-njt-b 

Pangaalnan 

1212 

Inadhica . 

1-wb-ng-nb 

Cavite. 

939 

Inagamang. 

wh-ng-b 

La Union. 

«2 

Inagoyan. ... . 

u-wh-ng-nb 


102 a 1 

I natrium I .... 

wh-ng-nb 

Cap!*. 

486 

Inaguew II. 

1-wh-ng-nb 

Antique. 

1213 , 

Intintyt. .... 

Batanga* .. . 


Inaguaa grand as 

I-wh-ng-nb 

Camarinee 

H 

Inaguaa peaue 
fin* 

1-wh-ng-nb 

.do. 


436 | Inital... 

487 . InaUuiiKi._ 

438 lnatangilang 


u-wh-ng-nb 

u-wh-ng-nb 

u-wh-ar-nb 


489 lnalaa. W*oir-nb Tarlac. 

1024 Inatauan. l-wb-g-b 


Tn a n a dk e.. l-wh-ng-nb ... .... . 

iMndonn. wh-ng ... 

ln*mwL..I u*bi*(»Qf Bataan. 

Inangue-j o-wh-ng-nb . do— 

Ixhuue ..| u-wh-ng-nb Bulseaii 

loaned 1.1 u-wb-ng-nb Otrito 


YWd In 
Hlo# 


Ut73 00 

i„moo I 

A 814 SO I SmhmOi 

1.800 00 j SamaaaPr 

8.007.00 

8.810.00 

1.4M.00 

1.68A00 BumwO 
8.467.00 
1.868.00 
1.006.00 
8.688 66 
A 667.00 
A *87 00 
8.076.00 

2.186 00 Same as 
long 

2,680 00 Sam* an 
nay IV 

1.980 00 

2.116.00 SameaaAj 


2 1.930 00 

1 2.116.00 

6 2.110 00 


1 2,240 00 


8 A29S 00 

8 1.688.00 


Same as I 
Inalaaan 

lante, J> 
Olandea, 
Candling 
Same a* ( 
non 

Same a» 

loan 


a 2.019 00 
8 1.699 00 

4 1.314.00 

2 1.062.00 

3 2,824 00 

6 2,269 00 

4 1.748 00 

1 1,691 00 

!R 8,624 80 
8 2.933. m 
8 A 104.00 
4 1.811,00 

2 A 690 60 

‘ i '6M. 06 ' 
1 1.680.00 
6 A 895.00 
2 1.721 00 

2 A 069 00 


A U9.00 
A 680.00 
A 819 00 


9 A 161.00 
1 A 380.00 
1 A 686.00 
1 1,286.00 
» A289.00 
S 1*989.00 


Same as li 
paqoeftai 
B«imm Ir 
grande* 


Stmtta Bli 
II and li 
flang 

BuhmBi 

Salaaa, 

lent*D* 
Olandee, 
Cudllng 
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Tabu No. 10 *—List of different varietie* of rice —Continued 


CUuJftcaUoo! 


Placa of origin 


tori tar 


[MoatJ 

13 ywid i 

kilo* 


[ntntlpoio I. 

luntipololl_, T 


• m Pilmg' | 


no Mari- 


Uwh-ng-nb I Torino 
q-wh«ng«nb Antiqu. 
- 7 . 1 Tnrlac - 

u-wh-g-nb 


)aun« on Hlhtro* 
u tad Stafira- 


Some ■« Bins* 
bsyo Hand Ini- 


Some an PJlapil II ] 
and Taho-dila- { 


I-wh-g-b f ftambalen __ 


-wh-nir-nb | Zambnlet „ 


Joqolamui 

Judgan 


KtttiU II. 
Kali bod.... 
Kalo__ 


cam 

Bind .... 
. ~—„ _ PangMJa 

u-wh-ng-nb Capix 
u-wh-ng-nb 


, I.OW.W [ 

1,889100 
1,578,60 , 
8, MO 60 
i 8,176.06 I 
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Table No. 10. —Hat o/ different varieties of riee Continued 


Per- | 

IDA- I 

nent 

num¬ 

ber 


480 
1248 
1247 

481 

482 
488 
484 
789 

1217 

484 

982 

uu 

n* 

4* 

7S1 

782 

747 

1160 

487 

488 
971 

489 


Variety name 


kDaesifteatton 


jPlaee of origin! 

days 


Kalutac. 

Kathiaod ..... 
Khao Bal Sri 
Kinabalhoc^ 

Kinalapl. 

Kinamacuian. 

Kina nay I- 

KJnanayn _ 

Kinandanjr put! I i 
Kinandanc poti H 
Kinandanc puti IU 
Kinandanc pula . 

Kinalabao a pureo 
Klaalafaao 1 . . 
Klnalabao 11 
Klnalabao III ... 
Klnalabao IV ... 
Kinandanc Kum 
uol 

Klnarayom. 

Kinantafin I __ 

Kinastafio II. .. 
KinaatlUal . ... 


l-wh-nc-nb 

l-wh-c-nb 

Lwh-nc-nb 

u-wh-c-nb 

wb-nc-nb 

u-wb-nc-nb 

tj-wh-nc-nb 

1-wh-ttjj-nb 


u-wh-njf-nb 

vrh-na-nb 


7M i Kinastilla II.... 

TOG , KmaetIDo. 

781 | Kinastila I. 

702 Kinastila H. 


763 ! Kinastila HI . 


Kinastila IV.. 
Kinastila V... 
Kinastila VI.. 
Kinastila VII. 
Kfnaturay- 


980 

1060 

1167 

1198 

1169 


1108 Kinatudinc- 

490 t Kinawayan I_ 

Kins way an U- 

Kinawayan 111 ... 
1218 I Kinawayan IV.... 
978 | Kinfristal . 


401 1 Ktrnwon . 

1170 I Klnuyapa. 

492 I Klmaculnquln ... 
9G0 | Kuchure. 


493 

494 


1171 

496 

496 
967 

497 
496 


499 

600 

1100 


Kuco.. 

I*aca .. 

Laeatanc lihim. 
Laeatantaco .. 

I^acay a dtquet. 

Lacmac.. 

Laculftcan ..... 
Laculftcay 1_ 


Laculftcay II. 

UJav. 


Abflficaa 


l-sr-nb 

1-wlmir-nb 

Lwh-c-nb 


1-wb-sr-nb 


u-wh-nc-nb 

u-wh-nc-b 

u 

o*wh-c-nb 


u-wh-nc-nb 

u-wb-nc-nb 

u-wh-n*-nb 

u-wb-c-nb 


u-wh-c-nb 


bwh-nc-nb 

u-wh-nc-nb 


1-nc-b 

l-nc-nb 

u-wh-nc-nb 

1-wh-nc-nb 

wh-nc-nb 

Iwh-nc-nb 

a-wh-rtc-nb 


u-wh-c-nb 

1-nc 

u-wh-nir-nb 

u-wh-nc-nb 

u-wh-nf-nb 

D-wb*nc*nb 

1 

1-wh-c-b 

1-wh-c-b 

u-wh-nc-nb 

1-wh-nc-b 

u-wh-flwnb 


u-wh-c-nb 

r-nc-b 


Kisamis 

Siam . . 
_do ... 

Tayabaa. 


Batancas- 

_do. 

-do „ .... 

... .do 
Noeva BeEJa 
. .do .... 

Lacuna. 

Rtsal .... ... 
Soreocon.... 
RUaJ. 


Tayabas ... 
Zambalas. 
Batancas. 
Tayabaa.. 


Batancas. 

.do_ 

Cante... . 
Batancas. 


RJsal. 


Batancas- 

Lacuna. 

Noera Rclja. 
Batancas.... 
Nuevm Krija 

Nueva Kolia. 

Tayabaa. 

Lacuna. 


Batancas . 

—.do. 


Tayabaa .... 
NomKeiia. 


Occidental 

Macros 

CapU -. 

Occidental 
Kacroa 
Pampanca ... 
Tar lac.. 


Oapla. 


N naira Viv 


148 

169 

148 

188 

*146' 

187 

181 

124 

119 

106 

121 

177 

168 

148 


164 

188 

182 

180 

188 


184 

185 
189 

m 


120 


129 

181 

109 

128 

167 

162 

128 

181 

147 

171 

1* 


126 

206 

ltt 


184 

184 


196 

196 

189 

1* 

188 


140 


Num- 
bar of 
years 
tact- 

Yield in 
kilos 

Remarks 

ad 



1 

606.00 


1 

8.48100 


1 

9,060.00 


8 

2,946.00 


i 

476.00 


i 

2,060.00 


6 

2.686.00 


2 

2.440 00 


8 

948.00 

Sam* as Acoyor 

1 

2,888.00 

2 

2,327.60 


S 

1807.00 


2 

2,467 00 


1 

2.700.00 

Same as ftfaauey 

8 

i.286 00 

3 

1899.06 


2 

2.448.00 


8 

8,086.00 


4 

£.900 26 


2 

2,826 00 

Same as Pulupot 
11, Qolnaetlla 
H and Quinas- 



tilalll 

2 

8,461 00 


2 

2.906 0Q 


1 

2,810 00 


2 

2,988 00 

Same as Kina*- 


tills, Pulupot 11 
and Kinastila 




in 

1 

2.676 00 

Same as Kinas¬ 


tilla. Pulupot II 
and Kinastila 




II 

6 

1900 00 


6 

189140 


4 

2,407 00 


8 

1,781 88 


8 

2.260 44 

Same as Bansu- 



rmy 

8 

2.820 00 


2 

2,888 00 


7 

2,996 71 


2 

888.00 


2 

2,646.00 


2 

1288.00 

Same as Bulahan 
and Quinabebs 
II 

2 

2,719 00 

2 

1868.60 


1 

660 00 


1‘ 

8,188 00 


2 

8.01K 00 


2 

2,87 00 


" i 

1 ini 65 

Same as Bta. Ka- 

j a 

2 

1868.00 

ns 

1 

8.960.00 


4 

2,186.00 


a 

1674 00 

Same as IacuL 



ft cay U and 
Walacuiflcay 

l 

1810 00 

Sana as Halacui- 
ficay and La- 
culflcay I 

8 

168100 
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Tabu No. 10 .—List of different varieties of He 0 —Continued 


Pw* 

n«nt Variety i 
num¬ 
ber 


Nam* 

Classification Piece of origin years 

<U7> 


601 L*mtKmaye. u-wh-ng-nb . - .. 

609 Lena.... l-wh-ng-nb Antique... 

602 Lanay . . Oapii..... 

1172 Lanca. I-g-b Lebanto... 

609 Laneonon.u-wh-ng-nb .. 

1101 Lengaufaan_ u-wh-ng-nb Mindanao.. 

1178 Lanaoc.. 1-ng-b .do. 


604 ! LaftirahWI. 


u-wh-ng-nb 


LafigahidU_ wh-ng-nb 

Largavkla,.-_ 

: Las Plflas ... .... }-wh-(f-nb 

Ijdoncino... . wh-ng-b 


Li bod.. u-wh-ng-nb [ Albay . 


.. m 

Nocm Norte.. 2J0 

Zambales. 128 

Paris, France - 


Lihim _ .. wh-g-nb 

Llnacray. 1-wh-ng-b 

Linton — . 1-wb-nar-nb 


1102 Linandoc . Lwh-nsr-b 

1174 Lfnpec.—_ ... . 1-g-nb 
610 Llrio. 1-wh-ng-nb 


u-wh-ng-nb Capis. 


Pampange ... 

Occidental 

Negros 

Mindanao. 

Nueva Bdja-- 
Zambalee-- 


612 1 Locall 


618 Loma,......_j u-wh-ng-nb 

1246 Lubang.1. 


614 Lubang 1 
616 Lubang H 

616 Lubang III 

617 LubonsrlV. 

618 Lubang V 


u-r-ng-nb 

1-wh-ng-nb 

1-wh-ng-nb 

I-r-ng-nb 

I-r-ng-nb 


1108 Lubang bianco. 


619 j Lubang-luay_ 

620 | La bn tig pula — 

621 | Lubang putl. ... 
227 Lukbau s Ohf-Rb 

622 Maauey.. 


128 Mabolol. 

624 Mabolol!. 

1104 Mabolo 111. 

026 Ma c aanay .... 

626 Macabebe. 

1081 Macabiag . 

1820 Maeagargari ... 

960 MacaJraa. 

627 Macan 1. 


1-wh-ng-nb 

1-r-ng-nb 

Lwh-ng-nb 

1-wh-ng-nb 


1-r-ng-b 

wh-ng-nb 

Lwb-ng-b 

Lwb-ng-nb 

wh-ng-b 

1-wb-ng-nb 

1-wh-ng-nb 


1049 Macan U 


a-wh-ng-nbl Laguna . 


Macah-aga -.. 1-wh-ng-nb Nueva Eetja . 

; Macan barret. Bokeut ... 

i Macan Booaua 1Lwh-ng-b Nueva Bcija. 

Macan Bocmue 11. 1-wb-ng-nb Botacan__ 

Macan Boeaue 111 1-wh-ng-nb Nueva Bdja. 

Macan lam to. J-wh-nb-ng BuJaoan. 

Macan plfla. 1-wh-ng-nb Tarlac.. 


Bohol.! 


Romblon- 148 

Bohol. 146 

Occidental 140 

Negros 

Occidental 186 

Negro* 

Capi* .. .. 136 

Antique. 146 

Leyte. 184 

.! W 

Pangmslnan 


.do . ... i 181 

La Union. 

Pangaelnan ... .. . 

.do. 188 

Zambalee ... 141 

Nueva Eeija . 168 

Ilocoe Norte.. 219 

Cotabeto .. . 166 

Tarlac. 180 


2 2.610.00 

2 2.916.00 I 

’3* LWi W' 

2 L 614 00 BameaaDumpaa 

6 L 790.90 

8 1,923 60 

2 4.814 00 I Rama as Slnam- 

beuan 1 and Sl- 
oambeuan II 

1 1.129 00 

2 660 00 

4 2,610 00 

2 4,287,65 Same an Nagea- 

noot end Bali- 
bod 


611 MacanBta. Bit*.. 1-wh-ng-nb L ...do. 


IB 1 Maeen setae.I 1-wb-ng-nb I Noam Bdja. J UC I 


8 2,827 00 

2 1,096.00 Game as Boland I 


2 2.41100 
2 1.024 00 

1 L *90.00 

2 L 827 QO 


1 1,860 00 


2 8.467 00 

< z.fisaoo 


L809 00 

1.256 00 

1.257 20 


12 2,428.30 
2 1,062.00 
6 2,084 00 

8 L 010.00 


Same aa Lnca II 
and Pulang Bu¬ 
lat 

Same aa Loca 1 
and Pulang Ba- 
lat 

Same aa All bang- 
nan 

Same aa Balam, 
Blnarft 111, and 
Bulagaac 1 

Same aa Lubang 
m and Paunl 

Same aa Lubang 
II and Paunl 


Same as Portoc 
and Quinalabao 
II 


2,089 00 
b 906 00 


2 1.198.00 

6 2,738 00 

IS 2,706.00 Same aa Macan 

Sta. Rita and 
Macan Bfla- 
flgan 

4 2,417.00 

7 2,880 00 

2 L 673.60 

7 2.097 00 

4 2.943 74 

8 L 970 00 

4 8,146,00 

18 2,618.30 Sana aa Dlnala- 

gang Mufloc 

4 2.818.00 Same aa Macan I 

and Macan 81- 
lafinn 

7 8.448.70 
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Tablb No. 10 .—List of diffsrent varietisu of rics —Continued 


Variety name 


583 Macao aUaflgan-.J 1-wh-ng-nb Tariae 


(34 tatfol...... 

1083 Macan tagollwh-ng-nb 

1223 Macan talunko_Iwh-ng-nb 

586 Maeanenel .. i-r-ng-b 

1106 Macananell. wh-ng-nb 

1107 Macantning_ bwh-ng-b 

596 MacarafiagI . I-arh-ng-b 

WB Manamftag H ...- u-wh-nr-b 


1108 Macarafiag III u-wh-ng-b 

537 Macartro _i 1-wb-g-b 

Btt Maeatlo.....) u-r-ng-nb 


058 Mecatibu* t ... u-wh-ng-nb 

1200 Macatibua U .. .. 

589 Mac lot .' 1-wb-ng-nb 

540 Madayao-. | n-wh-ng-nb 


541 Madolao ... . 

542 Mmrauwang pa- 

lay 

035 Megatoma ... 

544 MagbaJiw . 

545 Magcerotol. 

546 Mafpmmpol. 

1403 Magcumpol na 

paaara 

547 Magcutay ... 

548 Magpumt 1 . 

649 Magpunit JI. .. 
979 Magpunit HI ... 
660 Mugaalitl 

1176 Magsullt II 
551 Magaampongl ... 
608 Maipaunponirll... 

653 Hagsanaya . 


u-wh-ng-nb 

wh-ng-nb 


l-r-ng-nb 

u-r-g-nb 

1-wh-ng-nb 

u-wh-ng-nb 

1-wh-ng-b 

l-r-g-nb 

wh-g-nb 

1-wh-ng-nb 

I-wh-ng-nb 

u-wh-ng-b 

1-wh-ng-b 

u-wh-ng-nb 


654 Megauhey__ wh-ng-nb 


555 Mairnllom . 

566 Maguln-oe. 

667 Maguindanau-..,.- 

687 Magdalena. 

65© Magpile. 

996 Vageangle. 

668 Malabage. 

660 Malacal .. 

600 Malacall. 

941 Melee* 111_ 

1224 Malaca pot!. 

1226 Malagkft Mohan.. 

661 Malaga. 

662 Malagaya. 


1176 MalagklteJoablay. 

683 MalagkH. 

991 Malagkit kaawm 
664 Malagkit de rose a. 
666 Malagkit maoapi- 
lay cabeyo 

666 Malagkit magUHm 

667 Malagkit polot... 

668 Malaguiftgmy. 


-- 1-wh-ng-nb 
... u-wh-ng-nb 
u-wh-ng-nb 

. 1-wh-ng-nb 
- o-wb*riK-nb 
-- 1-wh-ng-nb 
u-wh-ng-nb 
1-wh-ng-b 
1-wh-ng-b 
I-wh-ng-nb 

i— 1-wh-g-nb 
— l<*wh*ng-b 


u-wh-ng-nb 


ng-nb 

l-r-g-nb 

wh-g-nb 

r-g-nb 

r-g-nb 

wh^r-nb 

u-bl-g-nb 

wh-g-nb 


669 Malaslao. 1-wh-ng-b 


[ Malagkit negro. 

I auA"" 


Ubba-nb 


i Place of origin 

Ma¬ 

turity 

in 

days 

Num¬ 
ber of 

yean 

teet- 

ed 

Yield In 
kfloa 

Tariae. 

178 

4 

128LOO 

.do. 

do —. 

"m 

. 


Nueva EcJJa.. 

171 

2 

2,287 60 

Pangaainan . 

186 

3 

2.440.00 

Nueva Gclja.. 

167 

4 

2.707,00 

Pan^aslnan .. 

109 

146 

8 

7 

2.349 00 
1,970 00 

.do... . . 

189 

6 

1.966.00 

Pangaslnan _ 




Tariae.. 

179 

4 

2.039 00 

Zaro bales__ 

180 

2 

1.724.00 

Occidental 

106 

8 

1,784.00 

| Negros 




!. 

116 

1 

2.446.00 

> Bohol.. 

„ 



Capis. 

141 

2 

1,220 00 


120 

2 

2.578 00 

Be tan gas 

126 

2 

2.678 00 

Japan - 




_, .. „ _ 

120 

2 

1.206 00 

NuevaEeUV- 
Nuova Edja. 

12ft 

2 

2,294 00 

172 

7 

2,148.00 

Caplx. 

138 

2 

2,668 00 

Gamarinaa... 

186 

1 

1,082 00 

Pixel_ 

180 

3 

3,198 00 

Batangaa_ 

120 

S 

1,987,60 

Laguna - 

198 

e 

2,157 00 

Laguna..-- 

is» 

a 

1,961 00 

Pangaainan . 

180 

2 

2,367 00 

Nueva Viz¬ 

152 

3 

1.146 00 

caya 

136 

2 

2,784 00 

Pampanga- 

128 

1 

1,635.00 


147 

a 

2,302 00 

Caplx. __ 

128 

2 

2,669 00 

Occidental 

144 

l 

1,666.00 

Negro* 



Ter lac.. 

131 

6 

1,964,50 

Cavite . 

147 

1 

3,000 00 

—- do.. 

126 

6 

2,582 00 

Antique ... 

144 

1 

1,616 00 

Pen gas! nan .. 

191 

4 

1,782.00 

Tariae . 

207 

4 

1,327 00 

Pampanga_ 

129 

6 

2.449 83 

Tariae ... 

200 

2 

691 00 

laguna. 

174 

2 

2.531 00 

Nueva Via* 

198 

2 

899 00 

eaya 

Oeeidental 

142 

1 

686.00 

Negros 
Nueva KcUa.. 

177 

2 

2,581 00 

Antique. 

176 

2 

2,816 m 

Rixal. 

181 

4 

1,701,77 

Oemerinee..-- 





M3 

1 

1,660.00 

Caplx. 

140 

| 1 

1415.00 

Pangaatnan .. 

166 

4 

2,180.00 

Jolo . 

124 

2 

812.00 

Caplx. 

120 

1 * 

1883.00 

Occidental 

1*7 

6 

1.7».00 




* 


and Macan Sta. 
Rita 


Ha roe as Binatad 


Same aa 81 nan - 
Fabian 1 


Same a* Tudlo et 
madayao 


Sumo aa Doma- 
linsr Kaawa 


Same as Saigon 


Same aa Tabuea- 
non 1 

Santea* San Pa- 
bk> 1 


him m Laaruto- 
gay I ana La- 
gmngay XI 
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10. 10 .—Liet of different vartetiee of rice —Continued 


Pw 




JO- 

Num- 


.~1 

ma- 

num- 

bar 

Variety name 

Classification 

Place of origin 

turlty 

In 

days 

bar ol 
yean 
test¬ 
ed 

Yield in 
kilos 

Remarks J 

10S9 


wh-ng-nb 



1 

873 00 

Bane a# Basis] I 
and Busts) III 





571 

| Mali n«i . 

I-wh-ng-b 

Turlac..._ 

168 

4 

8,301 00 

Same as Pinlrot 
and Ban la l 

674 

Maltro - .. 

u-wh-ng-nb 
j 1-wh-ng-nb 

Leyte ... ... 

186 

g 

1*783.28 
2*237 88 

676 

1 Malm. 

Zembales- — 

176 

11 


676 

i Malumbang ._ 

i-wh-ng-b 

. 

183 

6 

1*659 00 


677 

j Mam bog I -- . 

S 1-vrh-njr-b 

Tarlac _ 

186 

4 

1,932.00 


1106 

Mam boa 11 - 

1-wh-ng-b 

Pangaslnan .. 
Antfqao. ... 

181 

4 

t,260 00 


67b 

Manabaro 

l-wb'g-nb 

189 

4 

2.274 W 

Same as Calodo 

579 

i Man&tron-ac 

1-wh-ng-nb 


181 

11 

2,536.40 


MU 

, Manatfarao 1 _ „ 

1-r-ng-nb 

. ..._ 

147 

6 

2.080 00 

Same as If anaga- 








raoll 

m 

Managarao XI „ 

l-r-ng-nb 

Cap1 1 __ ... 

Hollo ... . 

141 

2 

2,937 00 

Same as Manage- 

682 

Manay 

1-wh-ng-nb 

189 

5 

2,141 00 

rao 1 

, 5*3 

Mancasar. 

1-wh-ng-nb 

Cotabato - . . 

178 

12 

2,829 00 


' 684 

Mandlgorin I . 

i-wh-ng-b 

Pangaalnan .. 

m 

4 

1,856.00 


1177 

Mandlgorin II _ . 

. 

I loco* Norte.. 

18 

l 

2,478 00 


685 

Mandogoaoc_ 

Uwh-nt-nb 

Oriental Ne- 

2 

1,159 00 


1226 

Mangasa 1 

1-wh-ng-nb 

gros 

filial . . . 

183 

2 

1,607 00 


586 

Mao erase 11 

u 

Bulacan. 

136 

4 

2.404 00 


1110 

Mangas* _ 


Nueva Eciia~- 

181 

2 

1.487 00 


1084 

687 

Manteca baguian 
Macmaldan 

wh-ng-nb 

btvh-ngd) 

178 

166 

l i 

2.266 00 
2.187 (41 


Pangaalnan . 

3 

Same as Dalu- 

588 

Manirllala_ 

1-r-ng-nb 

Capli ... . 

186 

4 l 1.897 00 

Same as Cotalara 

689 

Mangill -. 

1-wh-ng-nb 

Nuera Via- 

211 

1 i L139 V0 

Same a# Quiquf- 




eaya 




rin 

691 

Mangunidanau... 

u-wh-ng-nb 

Capti . 

148 

2 

1,983 00 


692 

Manlla-<m . . . 

u-wh-ng-nb 

. 

132 

2 

3,701 00 

Same as Talla- 

698 

Uaningals.. 

u-bl-g-nb 

Antique_ 

140 

1 

moo 


694 

ManJtay - 

1-wh-ng-nb 

. .. 

161 

2 

1,721.00 


696 

Manteca a naJa- 

1-wh-ng-b 

Tarlac - 

261 

4 

2.766,00 

Same as Coyndaa. 


bajea j 

1 





Iray, and Grans 

696 

Manteca a parao . 
Manticang bayag. 

1-wh-ng-b 

Zambalee ... 

178 

4 

1*770 00 

697 

1-wh-ng-b 

... 

178 j 

2 

2.027 00 


698 

Manti canon . 

1-wh-ng-nb 

Tarlac . . 

182 

12 

2*972.41 


699 

Manuel a 1__ 

u-wh-g-nb 

u wh-g-nb 

Caplx 

135 

2 

1,477 00 

Swne as Manuela 

Same as Manuata 

1 

800 

t 

Manoela 11 _ 


136 

« 

1, $16 00 

601 

Man umbel ay I .. 

u-wh-ng-nb 

Ba tan gas... 

186 

8 

2*260.00 

602 

; Manumfaatay II . 


Orcfden tal 
Negros 

Kfxal 

... 


. 


606 

Man um be lay Id 

u-wh-ng-nb 

152 

1 

1,196 00 


604 

Maragadang. 

1-bl-ng-b 

Albay - 

m 

8 

1,094 00 


606 

Maranay- 

l-wh-ng-nb 

Misamls 

154 

6 

1,960 00 


606 

Marlbquel. 

1-wh-ng-b 

Pangaalnan .. 

170 

8 

2.024,00 


607 

Marigaya 

u-r-g-nb 

Albay . 

136 

8 

8,188 00 

Seme as Inarang- 
sang 

608 

Mari nay. 

1-wh-ng-nb 

Antique_ 

m 

5 

S, 216 00 

1065 

Msrigoadong.... 

wh-ng-nb 

Zam balsa_ 

174 

1 

1*896.00 


609 

Maro-annn. 

-wh-ng-nb 

Antique. 

143 

4 

1* 166,00 


1144 

Maafkaek . 

-wh-ng-nb 

Pangaalnan .. 
Zambales.... 

191 

4 

1,627 00 


610 

Maaullao .. 

1-wh-ng-b 

181 

4 

1,106.00 


611 

Matabia . 

-wh-ng-nb 

Iiocos Norte.. 




Same as Saysa- 







yen and Slnaba 

11 

619 

Mate-H-lbM 

o-wh-ng-nb 

Ospis. 

188 

t 

2.181 00 

838.00 

Same as Pung- 
do) 

1197 

Matanabong 

Iiocos Norte.. 

912 

8 

$48 

May aye taped- 

u-bl-ng-nb 


129 

1 

1,420 00 


618 

Mayorol . 

u-wh-ng-nb 

Occidental 

Negro# 

. -do. 

168 

1 

2,900 00 


nil 

Mayoro 11 . . 


146 

4 

1,866 00 


nu 

nu 

Mrimel I . 

wh-ng-b 

Panama! nan — 

199 

4 

1,969.00 





1114 

Mandtgnrin ... 

1-wb-ng-b 

1-wh-ng-b 

a 

„ ...do __ 

186 

4 

1*674.66 

8,009.60 
1*665.00 
707.00 


1116 

Mcndoran__ 

Pangaalnan .. 
Rigid. 

170 

4 

Same as Banla 

U88 

Manlta. 

148 

6 

UM 

llartlu ... ... 


Tarlac — .... 

196 

9 


614 

VOllfMM . 


Zam bales. 


Same as Slnlbu- 
yas I and lna- 








a 

t 






ropdl 
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Tabu No. 10 .—IMt of difforont varietw of rico —Continued 


wmdo. 

purao 


ca pillt. 
cal — . 
Mil ... 
Mid. . 
CA 1V_ . 
mV.„. 
tin* ... 
dal-— 
dm II... 


ro 

a . 


821 ! Mtymkol .. 
1100 j Mlyako II . 

«nnn ' U..Li 


I. 

- 11 . 

OCtgCOl. 

— J 1. 

II __ 

III 


my I-. 
my II. 


... 

Nagdaml I .. 
Nagdaml II.. 
NaglihJm . 

a .... 

>ot. 


l.,.. 

mg 


Nageayang palm.. 

Nakamura. 

Nalleoo ..... . 

Nalmoan. 

Nang Lents... 

Nag So. 

NtnyMco. 


Hoffro. 


SeAora. 


ihi 1.| 

tit 11 


ClftMlAeftUon 


I-r-ng-nb 
J-wh-ng-nb 
wb of'Tib 

i-W-Hg-b 

wh-ng-nb 

wh-ng-nb 
u-wb-ng-nb 
u-r-g-nb 
u-wh-g-nb 
l-wh-g-ob 
u-wh-ng-nb 
1-wh-ng-b 
u-wh-ng-nb 
u-wh-ng-nb 
u-wb-ng-nb 
1-wh-ng-nb 
1-wh-ng-b 
1-wh-ng-b 
u-wh-ng-nb 
I-wh-ng-nb 


u-wb-ng-nb 

wb-ng-nb 

u-wh-ng-nb 

1-wh-g-nb 

1-r-g-nb 

1-wb-ng-nb 

i-wh-ng-nb 

1-wh-ng-b 

1-wh-ng-b 

1-wh-ng-b 

1-wh-ng-b 

u-wh-g-nb 

u-wh-ng-nb 

u-wh-ng-nb 


u-wh-ng-nb 

u-wh-ng-nb 

u-wh-ng-nb 

u-wh-ng-nb 

wh-ng-nb 

u-wh-ng-nb 


u-bl-ng-b 

I-wh-ng-nb 

1-wh-ng-b 

i-wh-ng-nb 

1-wh-ng-b 


1-wfa-ng-nb 

r-ng-nb 

u-wh-ng-nb 


bwh-g-nb 

u-wb-ng-nb 


r-ng-nb 


Place of origin 


-do ... 

Tftrlfto . 
Noovft VI*- 
oaym 

Ter lac . 

Pftngmtinmn - 


Tnrlfto... 

Leyta. 


Tnynbftt. 

Lftgunft.... . 
Nutvft Betjm. 
Feng* *1 nan . 
Bfttftftn. . .. 

Cftviu": r 


Nueva Eclja . 

Gftpix. 

Japan .. — 

.do. 

..do . .. 


Bukidnon ... 
Iflaamhi ... 


Antique..... 

Iloilo_ 

Iloeoa Norte. 
Tar lac___ 


NlMTft VI*- 
caya 

Panjmainan.. 

Nuera VI*- 
oayft 


Tayabaa 

Laguna. 

Bfttengftt . . 
.do.. 

JTayaba*. 

{Tftyftbftt. 

Bfttangftt. .. 
Tayftbftt. 


BaUngftt. 

Japan_ 


Nueva Sdia. 
Shun. 


Saigon.. 
Albfty.. 
(Uoro).. 

Prance.. 


Pasgaetnaa . 


Oahu. 

Oocidontiil 

Negro* 

Cebu. 

Ji 


Japan. 

j3oT.. 


Ooeldental 
Negro* 
CapU 


turfty 

In 


Nuuk* 
Iber of I 


ISO 

186 


17ft 


180 

141 

184 

180 

189 
184 
162 
184 
18ft 
188 
184 

190 
179 
186 


145 

158 

141 

184 

181 

148 

381 

148 

199 

180 

806 

808 

129 

180 

1S8 

140 

180 


188 

186 

188 

ltt 

i38 


146 

116 

188 

190 

819 

186 

189 

148 


188 

140 


Yl 


1,886.00 

8,386 00 


L 797.00 


8.886 80 
1.848.56 
2.194.00 
2.618.00 

994.00 
2,008 60 
2.808 00 
2.466.00 
8,349 00 
3,480 00 
2,884.00 
2,13L0U 
2,88? 00 
2,887 00 

864 38 


1,960.00 
980 00 
1.800 00 
1,104.00 
1,448 00 
1,617 00 
466 00 

8.704.80 

1.496 00 

9,904 00 
2.446.00 
738.00 

2,886.00 

2.696.80 
1,808.00 
8.39L00 
L 666.00 


8,209,00 

2.288.00 
2,606.00 

1,685 00 

lToi&do' 


1,909.00 

moo 

2,612.77 
1649 00 
519.00 
2,600.00 
8,688.00 

860 00 


1.154,00 
L 360.00 


Same aaTtaaga- 
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Tabu No. 10. —Lut of different varietU* of rice —Continued 


P«r- 

mar 

nant 

num¬ 

ber 


M 

686 

m 

ten 

1174 

1277 

m 


Variety name 


Icinaalfleation 


Orpel - 
Oaeuro_ 

Otia „„ 


a pinJli- 

PaSit (fltr No. 7) 
Pabit (Str. No 3) 

Palagang a ba- 

669 PaUgnjingTjln*... 
1U8 Palanta 
660 Palaynon . 

Ml Pallaeate . . . 
1006 j Palongpong 

Parmya. . 
Pauni.. 


664 


m 

1128 


u-r-g-nb 

u-wh-g-nb 

r-g-nb 

1-wh-g-nb 


1-wh-ng-b 


Place of origin 


Tar lac- 


Nuera Vls- 

oaya 

Panama i nan „ 


-_do ... 


u-wh-ng-nb i Antique .. 


wh-ng-b 

l-wh-ng-nb 

1-wh-ng-b 

u-wh-ng-nb 

l-wh-ng-nb 

l-wh-ng-nb 


I 


Payacan. 


1262 


Pay on* 

Pay us -- 
, Payapay 
067 | Peduaanan 

PanasiL. 
Phong Tlly, 
oev ( Pima_ 

670 ! Plea a bey mg 
1178 ; Platan 

671 I PHapIl I_ 

672 | Pllapll li. — 

i 

678 } PUeng baybay 


674 

675 

676 

677 

678 
1384 

676 

680 

Ml 

681 


1087 

685 


667 

1088 

S 

680 

1184 

1178 

1180 

681 


1186 

W4 


1126 

1117 


Plllt cayom. 

PlHt corlcol. 

Wilt Inaguiw_ 

Plllt klnarabao- 

PlUt mantlca_ 

Plllt morado 

Plllt alacuat - - 

Plllt talo. 

Pinaleagke— 

Pinamongeng-tu- 

nay 

Plnmngdanl 
Pfagngdaa IK 
Pinangdan I1K. . 
PlnauIUn- 

Ptnaftg*. 

Ptnaecuala 1 


Pangaalnan 

Pangasfnan _ 
Mtaamia ... 

Antique. 

Tarloc. 


1 wh-g-b ] Pangaafnan . 

1-wb-ng-nb 
1-wh-ng-b 
1-r-ng-b 
r-ng-nb 


Ma¬ 

turity 

In 

day* 


138 

in 


166 


Num¬ 
ber of 
yean 
teet- 

Yield In 
kilo* 

ed 


1 

K 226.00 

1 

1 

1.087 00 

2 

1,810 00 

. 


184 

186 

m 

144 

201 

160 

160 

148 


u-wh-ng-nb 

1-wh-ng-b 

1-wh-ng-b 

1-wh-g-nb 

lu-wh-ng-nb 


Panama (nan 
Noeva Viz- ! 

*X..| 

Pengmairutn _-i 

-do. 

Bon toe.| 

C.bu" ” "I ' 


o-wh-ng-nb | Bataan 


u-wh-g-nb 

wh-g-nb 

1-wh-g-nb 

I-wh-g-nb 

1-bl-g-nb 

! twh-Mb 
l-wh-g-nb 
u-wh-ag-nb 


_II . 

Plnaod.. . 

Ptaia*-..- 

Finill 1. 

Ptnlll II . 

pitironi. 

PinlUng.. 

PinlUng Bartu---. 
PinlUng Bartu I.. 
PinlUng Bertu II. 
PinlUng Daniel-.. 
PinlUng Baybay- 

PlnMnWIt. 

PlnUIng Bebay—. 
PinlUng Bebay... 
Plnlno .. 


Plnirlnceaa , 
Pinlrludpe 


Miaamla. - 
Samar — 

Miaamla.. 

Oriental Ne- 


MUaamia. 

L-do . 

Cavite.. 
CapU _ 


l-wh-ng-nb 

u-wh-ng-nb 

u-wh-ng-nb 

l-wh-ng-nb 

u-r-g-nb 

l-wh-ng-nb 


wh-ng-nb 

J-wh-g-b 

1-wh-ng-b 

1-r-ng-nb 

1-wh-ng-b 


l-wh-ng-nb 

1-wb-ng-b 

l-wh-ng-nb 

l-wh-ng-nb 

u-wh-ng-nb 


Mmi-nb 

bwh-g-ob 


wh-ng-nb 

1-wh-ng-b 


Miaamla 


.do —, 

Capl* - 


Zambalea.. 
Batangaa . 


Paojaalnao . 

--do. 

I-do- - - - 

NuevaBcUa. 
Pampanga -- 
Tarlac - . - 

.do- — 

.do. 

Bulaoan. 

Pangaelnan - 
Noeva Edja- 

Pangulnan. 


Pangaain 

.....do ... 


K 806.00 | 

1 2,680.00 
4 2,222.00 
8 1,789 00 

4 1,418.00 

6 1,689 66 

1 672 00 

11 | 2,448.00 


Remark* 


Same aa Taba 


189 

4 

1 

| 1.279 00 

144 

6 

K«o 00 

188 

4 

2,331.00 

191 

4 

1.639 00 j 

144 

i 

1 1 

1 2.010,00 | 

*176 

..... 

i i,87»~66! 

216 

! 4 | 1,227 00 < 

144 

| 4ll.400.no 1 

lffi 

I 6 / 2.220.00 1 

139 

1 

, K 180.00 | 

139 

1 

1.780,00 [ 

141 

1 

6.240.00 

129 

2 

8.006,00 

148 

1 

8,160 00 

167 

1 

8,258 00 

189 

2 

K2S6.00 

185 

1 1 

8.010 00 

166 

1 j 

791 00 

144 

5 

1,964.00 

186 

4 

1,060 00 

1R7 

1 

KS75 00 

„ ... 

1 

1,807 00 

’180 

7 

1,892.00 

180 

2 

8,660 00 

162 

2 

1,108.00 

160 

1 

“ 798.00 

806 

4 

im 00 

218 

4 

1.806,00 

148 

8 

2,292.00 

206 

4 

2,129.00 

188 

8 

K 288,66 

180 

8 

2,966 M 

176 

7 

1,942.00 

164 

16 

2,866.00 

177 

S 

2,790.60 

149 

1 

2.688.00 

188 

8 

1,912.00 

138 

2 

K 886.60 

176 

1 

2,668.20 

171 

4 

1,988.00 

204 

8 

1.906.88 

802 

4 

K806,00 


Same am Cay aha n 


Same aa Lubang 
11 and Lubang 
_UI 

aa Nal- 


| Same aa Inuay 
and Tahodila- 

haa 

, Same as Inanti¬ 
polo I 


Same as Totigak 
and Canlber 


Same aa Inuay 


Sameaa Sta. Cruz 
and Plnlno 

Same aa Inudiong 


Same aa Plnanl- 
hm and SU 
Cruz 
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Table No. 10.—List of different varieties of Ho#—Continued 



1186 

71* 

707 

708 

700 

710 

711 
71* 
71$ 

714 

11*9 

716 
71« 

717 

71$ 

719 


Pinuklutan. 

Ptnulot ,- 

Ptnallntln* Famy 

Finutiuoui 

Pi pi no.— 

Pinutat. 

PI meat. 


PCroe-mat*- 

r Irani ton jr 1 
Piruruton* II 
Pi ruruton* III 
Polalante.- ... 


Polike. 

Polotan M Ma¬ 
yo bo 

Porbfda. 

Portae.—— 


Portae Colorado.. 

Poatofuer- 

Potan Tandu--... 

Pototan.—. 

Pro*anno I .. .. 


Pr«ranM II - 

PrincM* Can¬ 
non* 

Principe. . 
Paarto .„ - 


Pnlazur balat .. 

Pulupot I 
Pulupot II 


7*8 

780 

780 

1087 

1040 

788 

1181 

714 

788 


Pulutan II— 
Pulutan 111. 
Panqdol.... 


118$ t Pulupot Ill. 
780 Pulatan I 
721 
78* 

788 

784 
1130 
726 
78$ 

787 


Patyucanon 
Quinabatita .. 
Quinabayo I . 
QuinabayoU. 
Qutnababe I.. 
Qulnababa IJ 

Qulnaboy ... 


. Qcdnad-uaa - 

e u f na *uf n *- 
1 kin* 1 
Qulnaffutnfk i » * 

Qoinatfulnarkln* 
Da*cr . 

Qulnatlbo I.. 

[Qalnalibo 1C 

Qutnal-uay. 

Qatnalloe. 


1-wh-if-nb 

n-wh-n* 

u-r-*-nb 

l-wh-*-nb 

l-wh-n*-nb 

u-wh-ft-nb 

u-r-ng-nb 
u-bl-e-nb 
u bl-*-nb 
u-hl-sr-hb 
l-wh-*-b 


n*-nb 

1-r-r-nb 

U-wh-n**nb 

l-wh**“nb 

br-n*-nb 

l-wh-n*-nb 

1-bl-g-nb 

l-r*mrb 

u-wh-n*~nb 

u-wh-ny-nb 

l-wh-ntf-b 

]-wh-n**b 

n-wh' 0 *-nb 


. Nuova Ecija 
Bataan...... 

Laguna.. 

j A!bay „ 


flulacan .... 
Occidental 

Negro* 


Tayabaa ... 
Batan*M.- 
Bataan .... 


Bon toe . 


Zambalee 

_do 


jplo .... 
Albay . . 
CapU 


_do 

pangaataan 

Tariac.... 
Capli. 


a-wh-ng-nb 1 Pulacan _ 


u-wh-ug-nb 

u-wh-g-ub 


\ Tayabaa... 
Baton gma.. 


u-ng 

o-r-rurnb j 
u-r-g-nb 
1-r-Jrb 
u-wh-ng-nb 

u-wb-nir-nb 

wh-ng*nb 

wh-ng-b 

l-irh*ng-b 

u-wh-ng-nb 

wh-ng-nb 

Lwh-ng*nb 

a-y*b-ng-nb 

a-wb-ng-nb 

wh-ng-nb 

wh-ng-nb 

u-wh*wt»b 

Kb'nmh 

l-wh-nv-nb 

Hrh-ng*nb 


. do. 

Albay. 

. . do 
Camarinee. 


Leyta.. 

Pangaainan - 

Antique.. 

Capta. .. . 
Zambalaa.. 
Tariac ... ... 

Oriental Ne- 
. in* 

Antique. 

NnevaSdj*.. 


Bataan . 
Tariae.. 


Nneva Bclja. 


128 

1S9 

189 

188 


ISA 

168 

187 

168 

166 

168 

181 

168 

148 

140 

806 

810 

186 

1*7 

MB 

180 


168 

139 
143 
1$4 
188 

186 

108 

140 
146 
181 
106 

141 

141 

140 

104 

m 

140 

Ul 

l$l 

176 


8,846 00 

1*880,00 
8*480 00 

1,166*00 
1,640 00 

moloo 

1*642.00 
A 660 .00 
8*496.00 


8.10S 00 
2,886 00 
2,816 00 


1.617 00 
1.832 00 

8,880 00 
1,880 0O 

1.673 00 

2.617 00 
1,430 00 
2*207 00 
8,892 00 

2,200.00 

2*090 00 

1,088,00 

8,064.00 

2*800 00 

1,962.00 
8,142 00 


Remarita 


Same aa _ 
and Maltai 


Same aa Her* 
raoea. Salaae, 
Inalaaan. £K* 
qu»t a O Un¬ 
do*, and Ca- 
ml Una 

Same aa Kuoong 
nwak 

Same an Cabenl 

Same aa Mu¬ 
ncy, Qofnala- 
baoIT 

Same aa Joanl 


Same aa Quinu- 
tan* 


aa Dla- 


2.800 00 
8,017.00 
2,618.00 
L, 076.00 
2,864.00 

1,966.00 
8,444,00 
1,690*00 
686.00 
8.116 00 
L 606,00 

L 800.00 

1,680.00 

060.00 

860 00 

466.00 

2,110 00 

A 846.00 

A *71 00 
L716.00 


Same 
mantel 
Same aa Loca 1 
and Locall 

Same aa Klnaa- 
tita, KlnaeUla 
1L and KCnaatf- 
la III 


Samaaa Tapuy 

Same aa Mata-tt- 

ibid 


Same aa Bahobaa 
and Ktatrlatal 


Same aa Mtmiaa 
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Tabu No. 10. —Lut of different varietiet of rice — Continued 


atkmjPltc. of origin 


Hom-I 


turitH^'Tirid In | 


•m 


| gujnamaljc. 


740 j ^ _ 


l-wb-na-nb i 
1-wb-mr-nb 


Occident 


M 111 


717 00 


746 

740 


760 

1191 


Quinape 

Qnintmt 

Qulnaatafto 

QalnaatJdo.. 


1-wh-nif-nb 

1-wh-nR-b 


i. tmoo 


L#yte 

Zambalc* . 
Nueva VI- 


766 Qulquirtn 
766 gujrtqt 


i-njj-nb ! O* marine* 8 . 617 00 I 

-U ' *A-i- 1 | 1,156 00 | 

I 2 , 908 , 00 j SameaeCataiam I 
““ a* UangfH | 

1 | 2. $S».0 


772 

1182 


Kunimr 

\avr< nO. 6) 

Radio Kunin* 

_ (Str, No, 66) 

. _.| -do —, . . 

..,.J. . -do. 

1 

.1. 

. 

. 


. 


_1. . _ 




wb-n*-nb 

1-whmr-b 

u-wh-njr-nb 

l-wb’DfBb 

wh-ng-nb 

i-wh-ng-nb 

l-wh-nj?-nb 

l-wh-ng-nb 

1-wh-nar-b 

1-ng-b 

o-wh-ng^nb 

u-wh-ng-nb 

n-wh-ng-nb 

1-wh-ng-b 

Uwh-ng-nb 

u-wb-ng-nb 

l-arh-ng-nb 

1-r-ng-ab 

1-wb-ng-nb 

bwburnb 

a>*h>8ff*nb 

£-WK-nrob 

j Franca__ 




Rom wo 111. 

i Fanjnainan .. 

1 Occidental 
Negro* 
Nueva Via- 

laSSJ... 

182 

148 

196 

6 

1 

1 

1,808.00 
1,276 00 

1,800.00 

Roxm 

Bureau of 

Agriculture 
Formoaa -, . 
Panamainan 

-do. 

Tlocoa Norte - 

Capts . 

Batangaa- 

Occidental 

Negroa 

Temmff) 

142 

128 

106 

172 

106 

1 184 

i 140 

7 

2 

7 

8 

8 

12 

2,716.00 

2,484 14 
1,687 60 
2,666 67 
2.864.00 
2,660 00 
2,002.90 

Seen apinilL.. 

Sab* . 

Baba* . 


187 

Ml 

1 £ 

1 1,928.00 
1,400.00 


Oriental Na- 

fro* 

i Capt*. . .. 



... .do_ 

m 

m 

162 

7 

4 

1 

PI*P 

m 

838 

— 

! Zambalea. ... 

, Antique_ 


Nueva Kcija.. 

in* . v . 


[ 

148 


1.160.00 

Oetabato 



Santa a* Saloon 
11 1 

Bam* a* Ballon 1 


Sam* as Diaman> 
ta XV and Oa- 
lamplt 


polna paa 
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Per¬ 

ma¬ 

nent 

num¬ 

ber 


1042 


788 

784 

1132 

1288 

1188 

788 

788 


787 

1047 


788 

789 
1184 

790 

791 

792 
708 
794 

796 

796 

797 

798 

799 

800 

801 


1048 

006 

807 

806 

808 

809 

810 
811 

1188 

1188 

1186 

1278 

1870 

812 

813 

1417 


1044 
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Task No. 10 .—List of different varieties of rto#—Continued 


Variety name 

Claeatfteatlon 

Place of origin 

Ma¬ 

turity 

tn 

day* 

berof 

year* 

tart- 

ad 

Yield In 
kilo* 

Remarka 



. 


_ 

—V - 

_ - - 

i 

l-wh-rb 

Hr h-jr*b 
u-wh-na-nb 
u 


190 

2 

I. MOO 

Same aa Hermo- 


Tariac...._ 

w 

4 

198.00 

ha. lnalaaan, 
PoUlmnte. Dl- 
qoeta Olandei, 
end OaanUlnv 


Bata name..... 

188 

3 

2,435.00 



p||f|fk)ii^R 







lloeoa Norto 

219 

2 

466.00 



u-wh-na-nb 

Hrb-trb 

Hrh-a-b 

wh-a-b 

o-wb-a-nb 

l-wh-mb 

wh-njr-b 

wh-nsr-b 

u-wh-mr-nb 

Mindanao ... 

198 

6 

2.227 60 


Sambersa 

Sam bi lac ] 

Sambllae 11 - - 
Sambllac III . 

Zambalae. 

162 

4 

1,718.00 

Same aa Sambi- 

. 

Fangaalnaa .. 

Oriental Ne- 
aroe 

NuevaEcija _ 

Panaaelnan . 

Nueva Vis* 

. 

1 


lac III, Carta- 
fieda, Blaal, 

and Slnoyod 

Same eu Carta- 
fteda, Blaal, Bl- 
noyod. and 

SembUeCl 

Samp or! n. 

Sampurado. 

178 

184 

3 

2 

2.016.00 

A 040.00 

Same h Barao- 
A*a 

Same aa Ahnla- 
qul, Btnalay- 
anr, and Baoal 

Sanvlay-putl . — 

caya 

Zambalaa..... 

180 

10 

A 916 86 

Same as Bulaa- 
aaell 


r-nr-nb 

u-wh-nr-b 

u-bl-c*ab 

nJcea Norte .1 
Caplx. 


.... 

, v r. 


San Joe* 1 .. 

San Joe© II. 

182 

142 

2 2,664.00 

1 1,690 00 

Same aa Tints de 
Castilla 

San Joe© Ill_ 

1-wh-na-b 

u-wb-njrnb 

br-na-nb 

Hrh-nc-b 

bwh-nr-b 

U‘wh*rvjr*nb 

u-wh-njf-nb 

! Tartar. .. ... 

174 

8 

L 016.00 

San Juan 1. 

San Joan II. 

San Juan III. 

San Manual . 

San Pablo 1 

Capia. 

8sr. u ::::r 

186 
. 151 

186 

1 

4 

A 262 00 
1,326.00 
1.667.00 


.do. 

Capl*. 

Antique.. .. 

1 204 

] 180 

4 

£ 

l.WftOO 
MU 00 

Same aa Marau- 

San Pablo 11. 

1 142 

1 

A 850 00 

bay 

Same as Tabaca- 
non 

San Pablo III- 

San Pedro... .... 

l-wh-na*nb 


i 1T0 

1 

4,300.00 

Panaaelnan . 

179 

7 

A 064,00 

Same aa Ptnlno 
and Plnanflan 
Same asLaeatan 

Santa Orux __ J 


Boraoffon ... 

Pangaahutn... 

Albay.-. 

_ __ 


„ _. . .. 

O.^fa Ifawfa 

wh-a-b 

u-bl-njf-nb 

1-wb-iyr-nb 

169 



olllw 

Santo NIAo I - ... 
Santo NIAo II.... 

146 

2 

A 441.00 

tac© 

Zambalae... . 

174 

8 

A131 00 

flame ae Bala- 
eni 

Santa Toman.... 

bwh-na-b 

Nuara Via- 

218 

2 

660 00 


San Vieenta. 

Sararola.. .... 

fTii — ir' 1 'B¥ _ 

1-wh-nc-nb 

u-wb-na-nb 

Hrb-na-b 

Hvh*nf*nb 

Antique ..... 

176 

140 

1 

1 

3,800.00 
910 00 


AJbey . 

H9 

8 

1179.00 

Same m Matabia 

flay My an _ - 

Zambalae . 

174 

18 

A41A00 







and SlnabaU 

Seda 


Santo Oomin* 

Japan ...._ 




fl+lrlbwf . . 

na*nb 

l-wh-na-b 

12 

8 

496.00 


Sempulee —- .... 
S a r a u p (Btr 
No. 8) 

Panaaelnan... 

gqyplQ _ 

4 

A 707.00 



Boroao ... ... 





Berm up vntx. no. 

„ m) , 

fl©f|©m 1 __ 

" 






u-wh-nc-ab 

Hvh-na-nb 

Antique . 

142 

1 

A «00.00 


Heiio^a V? ^ 

Lacuna. ...... 

148 

13 

A 066.00 

Sana ae Nnaatrm 

Haiua Ita 



fllennir M A" 

1-wh-nc-ab 
u-wb-na-nb 
, l-wb-n*-»b 

81am -t -Tr- 

168 

1 

A17L00 

Saftora 

Slnebe f -_ 

Bataasaa..... 

186 

1 

A moo 


Sinabri 11 ,, — 

fAttob*- 

167 

1 

L97A00 

Smm aa Matabia 
aadflinim 
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■ No. 10 .—Lift of different varietioo of rieo —Con tinned 


Variety name 


Blnaba III ... 
Slnaba plnili. 


WIINWUIUA 

Sfnaiapaap. 

Blnambauan I. 


u-wn njf-nD iatiu........ 

r-nff'b Samar , 
u-wh-nr-nb Oriental No- 
fTN 

_ _ Tayabas 

J wb-nvnh * ~ 


9 1.800.10 


8 , 688.00 

1.768 70 


mv Binunpajpt i 
USB 1 Blnampaira II. .. 
838 1 Slnaxnnfrft 


B97 Stnan-Fabtan U . 
1189 1 Binan-Fablan III 


erh-imb 

1-wh-np-b 

wh-nr-nb 

Batanraa_ 

Nneva Belja- 
Zambalea ... 

Nuevo Edja. 


* 

Same aa Mac 

wh-mr-nb 

Tariae. .. 1 149 

6 

2.427 00 

•"Hi 

wh-mr-b 

Fanpaafnan . .... 



Same as Bins- 

l 

U-wh-njr-nb 

u-r-nr-nb 

I 

| Oriental Ne- 
arroa 

Zam bales. 

i 

1 

1 

[ croy II. Dina- 
luaon. Dalu»on 
Blft, and Ba- 
ilaqui 


I-wh-«-b |-- 

l-wb-nar*b | NuevaEdja-! 

Zambalea.' 


Bnlavan - 


1 , £,ih> w| same am inaro- 

pal 

6 1 8 . 006.66 
8 ! 1,810 88 

2 2,158.00 | 

l 2,299 00 Same aa Caatafle- 
| da, Blaal. Sam- 


Subaan flic* Be 
hoi 

Subaan ft* Pocti 


Occidental 

Neffroa 


Tabucanon U. 


u-wh-aft-nb | CapU 

wh-fiB-nb I Hollo. 

' CapU. 

Uar b^n gF- n bl*- 


)cciden tal 
Netroe 

1-wh-nr-nb Formosa..... 


i Bu^amror ....j i-wo-nr-UD rmnnea 

TaklHd. twh-nr-nb .. 

Takon-Hotrey.... 1-wb-njr-nb Formosa 
iry a...— , Hr*no Japan ... 


2 | 2.869 00 | Same as Oi 

Same ae San Pa¬ 
blo 11 

Same ae Caroli¬ 
na Golden I 
Same aa Marsa- 
I i naya 

2 2 , 684.00 Same aa Amarillo 
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Tabu No. 10 .—Lut of difforent varUtU* of riot —Continued 


wincatiJpiaoe of origin Y J$JJ n 


mo . . u-wh nf>nb 

..— u-bl-Dtf-nb - 

xx _*_ u-wh-ng-nb 


Q«n.. u-wh-ng-nb Antique-._ j 

HOC. .... ... — - — 

_. u<bl*nf-nb Antique_„ 

I.. u-hl-g-ob Occidental 


i u-bl-ng-nb Oriental Ne- 
t I groe 

u-bl-ff-nb I Iloilo __. 

bl-ng-nb Bohol 


Tepull-. — u-bl-g-nb 1 Iloilo 

T_:i. bl-ng-nb Bohol 

Tepuy.. - u-r*g-nb * Albay 

Tarbayancm X . .. l-wh-ng-nb , Mi*aml» 


anon II-— l-wh-ng-nb .. 


1-wh-g-b j Pangasinan - 

m . a'wb*Df^ib | Occidental 

Negroa 

n*r—-- 1-wh-ng-nb 1 Tarlac.. 

tJffwing. r .. - br-ng-nb LtT..do****. _ 

Telp Hoong...... . 1 _«. .... J 

T«nido- 1-wh-ng^b j Hoove Edja.J 

Thoc Him Treng 1-ny-nb Indo-China ...i 

Thul Chakmg .„ . 

TUrbauanon- u-wh-njr-nb ! . _ . 


Timanlag... 
Tin aba* ... 
Thiafauaa... 
Tlnabuvog. 
Tinajraioa 1 


Tinalahlb „ .. 

TtnunhA 

Tin 

Tin 

Tin__ . 

Tlncdeml* . 
Tinonxa... . . 
Tinoma bianco. 
Tinoma negro. 
Tlnomanan_ 


bwh-ng-b Pangasinan. 

1-wh-ag-nh I... 

u-wh-ng-nb 1 Iloilo.. 

u-r-ng-nb i Antique- 

...-- .. | NuevaEcJja. 


I u-wh-ny-nb Batangm*- - 
u*wh-ng*nb Bataan 
u-wh-g-nb Laguna. 


. u-wh-ny-nb i Cap la. 
• Hr-ng-nb ] Albay 
u-r-ng-nb « ..do 
. tt-r-jrnb | ... do 
- u-wh-njr-nb Orient 


Tint* I .. 
Tlnta U . 


u-bl-g-nb 

wh-g-nb 


Tlnta III. 1-wh-g-nb 

Tlnta de Castilla -j u-bHrob 


Tomagaatoa. 

Toman con ....... 

Tudlo-et-Ma4ayao[ 

Tugulanan - 

Tohaol .... 

Tuhao II ., 

Tuhao III or Caot-I 


-.do . . , 

... do — 

Oriental Na¬ 
rrow 

Caplx. 


Pangaalnan _ 


Antique.... 

i - . do ... 

Occidental 


Remark* 


U8.00 Same aa Call 
LOW 00 

L 000.00 Same aa Han 
on 

2,700.00 

~~ 96*~00 
X 114.00 

2,178.00 

1.867 00 

YOOLOO"; Same aa Pull 
2*279 90 Same aa Tart 
j non II and 

2.474.00 j Same aa Tart 
non I and 
I iua 
1.784 00 | 


4 1.612.00 

A 1 O mtA iVk 1 


8 1.661 00 

« 2,612.00 

2 2,086.00 


St 

1 * 1 

| Sl9LC 

| 

140 

*1 

j 8.040.0 


, .. . i 1-wb-mr-nb I Ronsbkm - ... *w 

Tumatuma_ I-wb-ng-nb j Jolo. US 

| Tumay Tangfadn-J Kwh-ng-nb Hlaamle. M6 


109 Tungmk_ 

897 Tungcadol. 


..._._Laguna.-—-.. 

hrlrnriib Occidental 
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Table No. 10 .—List of difforont varieties of ties —Continued 


917 Vision*) . 
904 Vinimn 
Vm Vintula .. 
906 Vlwn .. 


O'Wh-tMrnb 

r-nr-nb 


! 

Place of orlgtaj 

! 

1 

Ma¬ 

turity 

fn 

day* 

Num¬ 
ber of 
;«n 
tael- 

ad 

IIooo* Nort* ’ 
Pangaetnan. J 
j Bontoo . 

318 | 
167 
136 j 

■ "i 

ij 

5 

1 . I 

i 

i 

| gapi*'.| 

! Frano*.[ 


* i 

.1 


wh-tur-nb Camartn**- 


906 Virw*n--_ *. l-wh-mr-nb [Occidental 184 

Negro* 

906 XA....i. 186 

907 X B . u-wh-ng-nb . 164 

908 XC.J-wh-ng-nb . U7 

HU X D-fbUIn.. 1-wh-ng-nb Panimrinan 909 

IMS XE . wh-n*-b RhuJ.■. . . 

1144 X P. wh-ng-b Pangea! nan 198 

1148 XG. ..do. 170 

909 Yatranon. u-wh-ng-nb Bukldnon- 148 

998 Yedo . wh-og-nb Japan.-. 

910 Zaraguea . - n-wh-njrnb Pangaalnan.. 188 

1861 (No name) . 


06.00 Samoa*Calasnlo 


8 | 1,966.00 SameaeOinot* 


1 MO 00 
1 1.186.00 

1 1,760,00 

2 | 8,141.00 

"aTi'iiiToo* 

1 2,948.00 

8 1.884.00 


4 1,686.00 


Mon.—u= upland t1= lowland. wb = white; r= rad; bis black f * = etttfctetsa j ns= noa> 
cfaxtbioue; b= bearded; nb= mm-baardad. 


non-baardad. 


The numbers in the first column are permanent numbers given by the 
Bureau of Agriculture to each variety collected and tested. 


BOMS MEASURES USED AND THEIR EQUIVALENTS 

1 cavan (rough rice)-=75 liters 

= 2.128276 bushels 
=44 kilos including weight of sack 
=48.6 kilos not including weight of 
sack 

= 0.4217 cubic meter (Bureau of 
Internal Revenue) 

bushel_=35.84 liters 

ganta-= 8 liters 

= 8 chupss 

= 1.744 kilos (rough rice) 

peck.. --= 8.810 liters 

gallon.--= 8.78548 liters 

= 4 quarts 

quart (liquid).. = 0.94686 liters 

quart (dry)—..— =1.101 liter* 

pint (liquid).... --- = 0.47318 liters 

barrel (bbl.)_ =81.5 gallons 

cavan (clean rioe)--=67.5 kilos 

ganta (clean rioe)..... = 2.30 kilos 

liter...... =1000 cu. centimeters 
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Set*# meaturtt «**d and ihtir •qmvaUnt *—Continued 

1 hectare...—2.471 acres (English) 

=10,000 square meters 
=8^>77 brassa cuadradas 
=86.77 losses 
=3.577 balitas 
=0.3577 qtt&dn (Spanish) 
=100 area 

1 acre __..__ =0.4047 hectare 


1 are........ =100 square meters 

= 119.69 square yards 

1 centare._.... __ =1 square meter 


1 square meter....-..- - =1,650 square inches 

1 picul (Manila)_ =68.25 kilos 

1 picul (used by Chinese dealers 

in measuring dean rice)- =60.45 kilos 

112 pounds._ =(cwt long ton) =50.802 kilograms 

1 kilo. ^ .....=2.20462 English pounds 

=2.174 Spanish pounds 

1 pound (avoir.).... =458.59 grams 

= 16 ounces 

1 ounce (avoir.).. =28.85 grams 


1 gram..—... =15.43 grains 

1 mile_____ =1609.85 meters 

=5,280 feet 
=820 rods 

1 chain- =20.12 meters 

1 rod___=5.08 meters 

1 brass-------=2 yards 

1 yard_=0.914402 meters 

1 foot-=0.80 meters 

1 inch.-=0.0254 meters 







THE RICE BUG, LEPTOCORISA ACUTA THUNBERG, 
IN THE PHILIPPINES 


INTRODUCTION 

Of tiie insect enemies of rice, there is probably none that is 
so well-known among: the Filipino planters as the rice bug (Lepto- 
corisa acuta Thunberg). Here, as in other neighboring rice¬ 
growing countries, the damage done by this insect to the rice 
crop is considerable, especially during the months of its greatest 
abundance, when it destroys at times over one-half of the 
season’s crop. For want of a satisfactory method for the control 
of this pest, the farmers very often find themselves helpless 
when this very injurious insect appears in great numbers in 
their fields. 

SYSTEMATIC CONSIDERATIONS 

Leptoconsa acuta belongs to the family Coreidae, subfamily 
Alydinae, tribe Leptocortsaria, and suborder Heteroptera, of the 
order Rhynchota or Hemtptera. The genus is a widespread one, 
with species representing it in all parts of the world. In the 
Philippines, fifteen years of insect collecting by the Bureau of 
Science from all parts of the Islands, and four years of field 
observation by me at Los Bafios and the neighboring localities 
led only to the capture of a single species— L. acuta. Stal (10) \ 
however, writing in 1870, reports L. varicomis Fabr. as occurring 
in the Philippines, although, judging from the descriptions fur¬ 
nished by Distant (2), the characters given for L. acuta and 
L. varicomis do not seem to have differences important enough 
to separate the two insects into distinct species. For example, 
the color characters made use of by Distant to distiguish these 
species do not appear to be a sufficiently safe guide, as in pinned 
specimens there is likely to be some variation in color shades, 
even of insects of the same species, due to the differences in 
conditions to which they may have been subjected. The other 
differences pointed out by Distant appear to be too slight to make 
one of these “species” more than a variety of the other. 

Professor C. F. Baker states that he sent a collection of speci¬ 
mens of different species of Coreidae, for study, to Bergroth in 

* Beta's t q Bibliography at the end of thia article. 
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Finland. These specimens comprise species collected from all 
over the Philippines, and also from China, Borneo, and Singa¬ 
pore. As soon as the report is received from Bergroth, this 
apparent confusion in nomenclature may be cleared up. 

DIALECT NAMES IN THE PHILIPPINES 

The rice bug is known in various parts of the Philippines 
under popular names which are very similar to each other in the 
different dialects. Neighboring tribes, such as Ilocano, Ibanag, 
and Zambal, which have noticeably different dialects, have the 
same name for the rice bug, while others that are more remote 
use terms which, due to their very close resemblance in sound 
to those employed in the other partB of the Islands, can be 
readily understood in almost any province. The following is a 
list of common names for the rice bug in some of the principal 
dialects spoken in the Philippines: 

Tagulog (in practically all Tagalog province*), ataAgia. 

Bicol, tayatigao. 

Visayan (Cebu and Iloilo), tvaUgao. 

Visayan (Northern Mindanao), piaUgao. 

Pangasinan, dafigeo or datgmo. 

Pampanga, daUgo. 

Ilocano, Ibanag, and Zambal, daUgao. 

Moro (Surigao), maradiao alebangbang. 

DISTRIBUTION 

Leptocorisa acuta is of general occurrence in the Philippine 
Archipelago, and causes a great deal of damage in every rice¬ 
growing province. It is also known in India (2, 7, 9), China 
(1, 9), Java, where it is called walang aangit (1, 4, 5), Celebes 
(1), Sumatra (1), Sunda Isles (9), Borneo (1), and Australia 
(1, 9). No report was available from Japan at the time of this 
writing, 1 but is very likely that this insect is present also in that 
countiy. 

PREVIOUS WORK ON THE SUBSECT 

So far as I was able to ascertain, practically no biological 
work on the rice bug in the Philippines has appeared in print 
up to this time. In 1911, Zamora (18), then an undergraduate 
student in economic entomology of this College, published a short 
account of this insect, and from time to time, notes, mostly 
touching on control measures, have appeared in the daily and 
weekly press of Manila, obviously from data furnished by the 
Bureau of Agriculture, In the Philippine Agricultural Review 
(6) and in the Philippine Agriculturist (12). The life history of 

1 This article was submitted for publication in the PhiHpptm Agruml* 
tural Review sometime in 1010. Ed. 
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Leptocorisa acuta has been worked out to some extent by 
Zehntner (14), in Java and on his paper was greatly based the 
biological notes which Koningsberger (4), published in 1903, in 
a bulletin that was evidently intended for popular perusal by 
the planters in the Dutch East Indies. In 1908, Maxwell-Lefroy 
(7) published a paper based on his biological work on Leptoco¬ 
risa varicomis in India. This publication contains fairly com¬ 
plete biological notes and discussion of control measures 
applicable to Indian conditions. 

OBJECT OF THE PRESENT WORK AND METHODS USED 

The present work is the result of over two years’ biological 
observations on Leptocorisa acuta in the College and privately 
owned farms at Los Bafios, and in the neighboring fields at 
Calamba, Cabuyao, Santa Rosa, and Bifian, and eight months of 
laboratory experiments done in the Department of Entomology 
of the College of Agriculture. Field inspections were usually 
made early in the morning or late in the afternoon, although 
visits were made at other hours in order to find out the behavior 
of the nymphs and adults during the hotter parts of the day. 
The eggs collected in the field were confined in Petri dishes 
to allow the nymphs to hatch for life history work and for the 
collection of egg parasites that might emerge. On hatching, 
the nymphs were carefully transferred by means of a camel’s 
hair brush to battery jars covered at the tip with fine muslin 
which was firmly held on by rubber bands. The bottom of the 
jars were covered with paper to collect the exuviae and excreta. 
Young rice panicles of which the grains were just beginning to 
attain the milk stage were given to the newly hatched nymphs 
for food. To prevent their drying up too soon, the lower, or 
cut, ends of these panicles were submerged in water which was 
contained in small bottles with loose plugs of cotton wadding 
at the mouth. In view of the tendency of the rice grains to dry 
up quickly, the feed was changed at least once a day. 

Since, even in the case of the nymphs which hatch at the 
same time, the subsequent ecdyses do not take place simulta¬ 
neously, it was found advisable to confine each nymph under 
observation for periods of stadia in a separate battery jar. This 
procedure simplified the operation of keeping track of moltings, 
and at the same time rendered the chances of making more 
accurate and reliable data greater. The exuviae were removed 
as soon as these were found in the battery jars, and the papers 
covering the bottom of the vessel changed from time to time. 

During the very dry, hot months it was found necessary to 
suspend in*the battery jars pieces of wet blotting paper. These 
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kept the temperature down considerably, prevented the rice 
panicles from drying up too quickly, and surrounded the develop¬ 
ing nymphs with an adequate amount of moisture. 

Precautions were taken against ants by having a breeding 
shelf made with the legs standing in shallow vessels of water 
with a little petroleum on the surface. Rats at one time dis¬ 
turbed the cultures by breaking through the muslin covers of the 
battery jars and eating the young rice grains. This enabled 
the adult insects and even the nymphs to escape through the 
apertures thus made. 

GENERAL FIELD OBSERVATIONS ON THE RICE BUG 

During the cooler parts of the day, early in the morning and 
late in the afternoon, the insects, adults, as well as nymphs, 
may be found on young rice panicles. At about noontime the 
insects seek refuge from the intense heat of the sun on the 
lower parts of the plants, especially among the leaf bases. 

Although a number of individuals may at times be found on a 
rice panicle, Leptoconsa acuta has never been observed to be 
gregarious in any of its stages. It has been noted in field in¬ 
spections that the adults of the rice bug were in almost all cases 
more abundant than the nymphs in the rice fields. In a survey 
made in November, 1918, there were found on a rice field of the 
College about one nymph to ten adults. 

EFFECT OF 8EASON ON THE ABUNDANCE OF LBPTOCOBI8A 

Leptocorisa acuta was observed in the College farm to be pre¬ 
sent in fairly large numbers in all stages of growth in August, 
September, and October, very abundant in November, and quite 
numerous in December. The months of November and Decem¬ 
ber represent a period when the rainy-season rice is in the milk 
stage. In January, suitable food for the bug is rather scarce, 
and, as was the case this year, that month is usually character¬ 
ized by extreme dryness and high temperature, which tend to 
render conditions unfavorable to the insects. In the laboratory, 
during January, 1919, it was impossible to keep the nymphs in 
the first and second instars alive without suspending in the bat¬ 
tery jars wet pieces of blotting paper. These rather severe 
natural conditions undoubtedly accounted for the scarcity of the 
rice bug during this and the two or three succeeding months. 

The dry-season rice, which attains the milk stage in about 
March and April until the earlier part of May, was found to be 
less attacked by the rice bug than the rainy-season rice. The 
months of March and April are usually very dry and hot—un¬ 
comfortably hot for most animals and undoubtedly fatal to many 
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insects, especially in their younger stages. In my field inspec¬ 
tions made at Bay, Calamba, Cabuyao, and Santa Rosa, during 
the later part of March, 1919, only a few adult rice bugs were 
found. Neither nymphs nor eggs were collected. 

MANNER OF FEEDING AND NATURE OF INJURY 

The rice bug in all stages of growth after hatching from the 
egg is capable of doing damage to the rice grains. The insect 
feeds by inserting a part of its proboscis into the interior of the 
rice grain in the milk stage through a weak spot at the place 
where the edges of the large glumes meet to form the hull. The 
process of feeding is briefly described as follows: The insect 
walks about among the grains, trying the different parts of 
the hull with the tip of its haustellum as it moves along. 
Sooner or later a place at the junction of the glumes is located 
and the insect stands motionless for a while, holding the haus¬ 
tellum at right angles with the body. After about fifteen min¬ 
utes, the labium is shortened by its first and second segments 
forming an angle, with the vertex pointing caudal. This action 
pushes the maxillae and mandibles forth into the interior of the 
grain. Then follows a successive dorso-ventral rocking motion 
of the body of the insect with the pivot at the caudal portion of 
the abdomen. The purpose of this motion is apparently to in¬ 
troduce the feeding tubes into a continuous new supply of fresh 
materials in the grain. The feeding operations on one grain of 
rice by the adult was found in the laboratory to last over one 
hour. The following is a record of feeding of a female specimen 
on a rice grain, observed on February 27, 1919: 

5.03 p. m.—The inaect was exploring the grains on the rice panicle. 

SOJ, p. vi. —Motionless, the tip of the haustellum was directed to¬ 
ward a grain. 

5J5 p m .—First and second labial segments began to form an 
obtuse angle. 

5 JO p. m .—Angle became more acute; rocking movements of body 
began. 

CJ7 p . m.—Feeding ceased. 

The effect of feeding does not immediately become apparent 
on the rice grain. The diffuse yellowish brown spot on the hull 
which marks the place where the insect inserted its haustellum 
for feeding does not appear until after a few days. The Bpot 
increases in size as the grain grows older. The grain thus at¬ 
tacked does not form any kernel and although it may finally 
attain its normal size, it is composed of an empty hull. It is not 
definitely known whether the formation of the kernel is inhibited 
as a direct result of mechanical injury caused by the sucking of 
the sap or if consequent on the injection of some enzyme or 
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other deleterious substances into the interior of the grain during 
the act of feeding. The grains that show external signs of 
having been previously attacked by the rice bug, possess a bitter, 
or otherwise disagreeable taste, which seems to point to the fact 
that some factors other than mere mechanical injury must have 
contributed to bring about these pathological results. 

The work of Leptocorisa acuta is likely to be confused with 
that of the paddy borer, Schoenobius incortellus Walker, since 
the latter also causes emptiness of grains. But the main point 
of distinction is that in the case of the paddy borer, the grains 
on the entire panicle are empty and are of a uniform pale Btraw 
color, while the rice bug, on account of its habit of feeding, pro* 
duces empty grains only here and there in the panicle, the rest 
developing to normal kernels. Furthermore, the work of Lepto¬ 
corisa, as stated before, Bhows the characteristic yellowish brown 
spot at the place where the insect inserted its mouth parts. 

ECONOMIC IMPORTANCE 

In its ability to cause damage on the rice plant in the Phil¬ 
ippines, Leptocorisa acuta is probably equalled by no other insect, 
although in certain localities Schoenobius incortellus very often 
occasions greater injury. So big is the rice bug’s toll on the rice 
crop that in such provinces as Tarlac, the people consider this 
insect as a worse pest than locusts (6). 

As may be inferred from the discussion m the earlier part of 
this paper, the rice bug causes its greatest damage on the rainy- 
season crop of rice. Farmers at this season frequently lose as 
high as 60 per cent, and in certain cases more, of their total 
harvest as a result of the insect’s depredation. 

Too early planting has been found to result in heavy loss from 
the attack of Leptocorisa. Mr. Pedro Ramos, a planter at Bay, 
Laguna, informs me that in the rainy-season planting in 1918, 
he planted rice in August, a few weeks ahead of the other 
planters in the locality, who did not begin to plant rice until the 
latter part of September or the first part of October. His idea 
was to take advantage of the irrigation water, which he could 
divert entirely to his own use while the other fanners were not 
working their lands. His rice came to head much earlier than 
the others and, as might be expected, found a central focus of 
attraction for the rice bugs present in that place. As a result, 
he harvested only 40 cavans of rice from his land, as compared 
with 140 cavans from the same area at that season during the 
previous year, when he had planted at the same time with his 
neighbors. He, therefore, sustained a loss of over 70 per cent 
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from the attack of the rice bug as a result of too early planting. 
Mackie (6) observes similar results in connection with quick¬ 
maturing varieties of rice when these are planted with those that 
mature later. He advises delaying the planting of the earlier 
maturing varieties so that their heading time will coincide with 
that of the latter ones. 

SUSCEPTIBILITY OF DIFFERENT RICE VARIETIES 

For the rainy-season planting in 1918, the Department of Agro¬ 
nomy of this College planted several different virieties of rice 
side by side on the irrigated area north of the main road. This 
gave me an opportunity to watch to some extent the amount of 
injury done by the rice bug on the different varieties. For 
certain reasons, it was not possible for me to obtain exact data 
on the effect of the work of the insect on the yield of each of these 
rices; but a survey made of the plants on the, field at different 
times during the period when they were in head made it apparent 
that certain varieties were more preferred by Leptocoriea than 
others. The Binicol variety, for example, was found during its 
milk stage to be swarming with rice bugs, while varieties, then 
in the milk stage also, did not harbor so many insects. While 
the preference of the bugs for Binicol may be due to its sweeter 
taste and its possession of a characteristic pleasant aroma, still 
some other reasons suggest themselves, as, for example, the more 
fragile condition of the junction of the edges of the two large 
glumes composing the hull, which renders penetration by the 
mouth parts of the insect easier. 

Most of the varieties of bearded rice were found to be almost 
immune from the attacks of the rice bug, the beards in this case 
probably serving as a protective deterrent to the approach of the 
insects. There is also the additional fact that the hull of these 
varieties is usually tougher and the glumes more firmly joined 
at the edges. 

The question of degree of susceptibility is one that requires 
a thorough study. The different varieties that are found to be 
less liked by the rice bug should be sorted out and, if possible, 
investigations as to the reasons for their comparative immunity 
should be made. It is not unlikely that from the varieties thus 
collected systematic breeding work based upon the character¬ 
istics which may have been found to render them less susceptible 
might result in the production of an immune or practically im¬ 
mune strain or variety, and thus furnish one satisfactory means 
of preventing the loss from this pest 
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PERIOD OF SUSCEPTIBILITY OF THE RICE GRAIN 


Leptocoriea can injure the rice grain only when the latter is 
in the milk stage. The insect leaves the flowering panicles un¬ 
touched, while the mature grain is impenetrable to its haustellum, 
besides the fact that they no longer contain available sap for its 
food. The following data with reference to rice in its different 
stages were furnished to me by Juan Cabanos, a thesis student 
working on rice in the Department of Agronomy of this College: 


Length of time in seed bed 
Transplanting to blooming 
Blooming to heading 
Heading to maturity 


days.. 30 to 60 
do.. 116 to 138 
do 6 to 14 
do about 30 


By “blooming” is meant the stage when the rice plants are 
in flower, and "heading” represents the stage when the grains 
are in milk. It is evident from the above figures that the more 
quickly maturing varieties do not become susceptible to the 
attack of the rice* bug until they are about 150 days old; the late 
maturing ones, about 200 days. The milk stage lasts about thirty 
days, or one month, this being the length of time during which 
the plants should be protected from the rice bugs. 


FOOD PLANTS 

During the months when rice is not growing or when this 
plant is not in the milk stage, Leptocorisa acuta subsists on wild 
grasses. The insect, however, apparently prefers rice to any 
of its other food plants and readily migrates over to this grain 
whenever it iB available. 

In August, 1917, I observed on the College farm numerous 
adult Leptocorisx on the panicles of Panicum, flavidum Retz, 
which covered an area of about 50 square meters. There were no 
rice plants in the immediate neighborhood of this wild grass, and 
a number of individuals were actually observed feeding on the 
young grains. 

In June and July, 1919, numerous adults were observed on the 
panicles of Panicum colonum Linn., a number of individuals 
having been actually feeding on the young grains of this wild 
' grass. As in the case of P. flavidum, rice was not growing in 
the immediate vicinity. The insects were apparently healthy 
and normal in size. Thirteen eggs were found on a blade of 
this grass on July 10, 1919. It was &1 bo noted that where 
P. flavidum and P. colonum were growing together on the same 
area, the preference of the insect was always for the latter 
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species, due undoubtedly to its comparatively more succulent 
grains. 

On June 20, 1919, five nymphs, apparently of the first instar 
were found feeding on a young panicle of Digitaria consanguinea 
Gaudich in a field which was quite distant from any rice 
plantation. 

Leptocorisa acuta has been reported by Zamora (13) feeding 
on Citron (species not mentioned); and in July, 1916, I 
observed a mass of eggs of this insect laid on either surface of 
a leaf of pomelo, C. decumana L. In January, 1919, Sevenno 
Aquino, an undergraduate student in economic entomology and 
assistant in this Department, brought to the laboratory a leaf of 
Phytolacca droica Linn, with three chorions of L. acuta. On 
January 13 and 17, 1919, experiments were made with Citrus 
decumana and Phytolacca (Korea, respectively, to determine 
whether they would serve as food plants for the rice bug. It 
was found that the newly hatched insects confined with these 
plants did not increase in size, as they always do after remaining 
for about one day on young rice panicles, and on the third day 
all the nymphs were found dead at the bottom of the containing 
glass jars, apparently from starvation. This fact tends to show 
that neither Citrus decumana nor Phytolacca dioica can be used 
by the rice bug as food, and that the eggs found on the leaves 
of these plants were probably the results of accidental 
oviposition. 

Writing in 1908, Maxwell-Lefroy (7) reports the following 
food plants of Leptocorisa varicornw in India: Panicun 
fnmentaceum Roxb., Elaumne coracana Gaertn., Andrnpogon 
sorghum (L.) Brot., Pcnnisetum typhoideum Rich, and Setaria 
italica (Linn.) Beauv. 

Experiments were conducted with nineteen species of grasses, 
many of which represent the more common weeds found in the 
rice fields at Los Bafios and vicinity. The specific determinations 
were mostly made by Mr. E. D. Merrill, botanist 1 of the Bureau 
of Science, Manila. Almost all of these grasses grow and 
produce seeds during the entire year, and some species of these 
undoubtedly furnish food to the rice bug when rice is not to be 
found. 

In the present tests about ten newly hatched nymphs were 
used for each grass. As in the case of rice, the food materials 
were changed quite frequently. The results are summarized 
in Table I. 


• , ‘Now Director. 
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Tabus I.— Result* with wUd and other grasses 


D*t* of 
daath of 
hst iltMOt 


b*rof 
jdtn on 

thated 


am /Pontcom colonum Linn 
IPonlcam fUvidam Rots / 
M Pmnicom cru*-if«Jli L . 


I I7 ' : 
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L 14-11*10 [ 
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— Adult. 

11 Third Inst*. 
" | Adult 



79 1 Opllsrownue compuattu* 

74 i ScWia aerobic U late 

75 ' Panicum atrlnetamPreal... 


in i-ia l iiui-iq 


in-1-10 la-MA 


i Adult 
I Second 


1 First In 

ft - 


rjmi iiifuii 

Second in*ui 

J 


It will be noted on examination of the above table that five 
grasses, Panicum colonum Linn., Panicum flavidum Retz., 
Panicum crus-gaUi L., Panicum reptane L., and Digitaria 
coman-guinea Gaudich, served as suitable food plants for Lcpto- 
corisa. The insect confined with these grasses were apparently 
healthy throughout the progress of the experiments. In all 
cases they reached the adult stage, copulated, and laid eggs. 

Andropogon surghum, which was listed by Maxweil-Lefroy 
as a food plant of Leptocoriaa varicomia in India, did not seem 
in the present experiments to furnish suitable food material 
for L. acuta. The following grasses, as shown in Table I, have 
been found in the laboratory to furnish satisfactory food for the 
rice bug to the extent of enabling the insect to molt to the second 
or third instar in the nymphal stage; Paspalum conjugatum 
Berg., Panicum barbi/node Trim, Dactyloctenium aegypticum 
Willd., Panicum carinatvm Presl., Cynodon dactylon (L.) Presl., 
Eleimne indica Gaertn., and Cyperut i irio L. I am not ready 
at this time to state definitely that these latter grasses are less 
suitable as food for the rice bug than the other five previously 
named. The cause of the premature death of the nymphs might 
have been due to factors other than unsuitability of the feed; 
for the experiments were conducted during January, 1919, a 
period which, as stated previously, was a most unfavorable one 
for Leptocoriaa, particularly in its younger stages. 

The present experiments were not comprehensive enough to 
enable the drawing of a dividing line between grasses which 
serve as food for the rice bug and those that do not; but they do 
point to the fact that certain species of wild grasses serve as 
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PLATE XLVIII 



1 /.rji/m urtna atvfa Thunberg Adult male 2 Metathorax of male, dextral view, showing 
odoriferous gland, 3 Abdomen of male, upper view of namlal segments showing ganltalia 
4 Right hsmelytron of male, 1 -octal aspect 5 Right metathoracio wing of male, ectal aspect 






6 Adult female, 7 Labrum uf male, 8 Smooth set* uf male distal portion, 9 Barbed set* 
of male distal portion 10 Labrum of male « 
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satisfactory food material for the insect. It is important that 
emphasis be laid on this remark, as in a great many of our rice 
fields in the Philippines, weeding is not practiced carefully 
enough and cultivation is unfortunately often left half done. 
The field is frequently allowed to run to wild grasses after 
the rice crop is harvested and in cultivating the land for the 
following season’s planting, the dikes of the irrigated areas and 
the borders of the unirrigated are not touched at all. Under 
these circumstances, ideal breeding places for the rice bug are 
preserved year after year. 

DESCRIPTIONS 
ADULT MALE 

Length, 15.5 to 16 millimeters. General color, brownish oli- 
vaceus. Head, two-thirds as long as pronotum; thorax, two- 
thirds as long as abdomen. Hemelytra extending by about one 
millimeter beyond caudal end of abdomen. Body thickly punc¬ 
tate, sparsely and briefly pubescent. 

Head about twice longer than broad; a depressed median line 
extending from the front of ocelli to base of tylus. Tylus and 
juga porrect; the former about one-half as long as latter, 
acutely pointed distad; juga irregularly subcorneal, broadly 
rounded distad, subapical ental margins connivent, Eyes dark 
brown, moderately large, subglobose, set lateral midway between 
bases of antennal tubercles and caudal margin of head. Ocelli 
two, brownish red, shiny, prominent, about one-tenth the size of 
the eyes, arranged transversely near anterior margin of head, 
separated by a distance subequal to the broader diameter of 
one of the ocelli. Antennae subequal in length to the body; 
Segment IV slightly longer than I; I slightly longer than lH; 
II two-thirds as long as HI; I about one and one-tbird times 
the diameter of the other segments; II, III, and IV subequal 
to each other in diameter; I conspicuously incrassate distal, 
uniformly yellowish brown; II slightly incrassate distal, basal 
fourth brownish yellow, the rest dark brown; III slightly 
incrassate distal, basal fifth brownish yellow, the rest dark 
brown; IV subconical distal, basal fourth and a small apical 
portion brownish yellow, the rest paler brown than the 
other segments. Haustellum extending to the middle of meso- 
thoracic coxae; subuniformly light greenish brown except at 
sutures and at apical half of Labial Segment IV, which are 
dark brown. Labrum slightly longer than Segment I of labium, 
dark reddish brown, slender, very acute apical. M«rfii»o and 
mandibles dark brojvn, setaceous, subequal in length to labium. 
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Segments I and II of labium subequal in length; III about half 
as long as either I or II; IV about half as long as III; I open 
at suture; the other segments closed; I, II and III subcylin- 
drical; IV subconical, acutely pointed apical. 

Thorax about twice as long as the width of either the meso- 
or metathorax. Sternites and pronutum very coarsely punc¬ 
tate. Meso- and metathoraces and caudal margin of pronotum 
subequal in width; prothorax attenuate cephalad, the cephalic 
margin subequal in width; to caudal margin of head. Prono¬ 
tum subtrapezoidal, the anterior margin being one-half the width 
of the posterior corners rounded; a slightly conspicuous, irregular 
tubercle at each caudal angle. 

Scutellum triangular, concolorouu with pronotum; sides bound¬ 
ing the caudal angle about one and three-fifths as long as cephalic 
margin; length of scutellum, one and one-half that of pro¬ 
notum. Hemelytra about one and one-third as long as abdo¬ 
men; hind wings subequal in length to abdomen. Corium and 
clavus thick and opaque, concolorous with pronotum, roughly 
punctate; inner angle of corium less opaque, dark yellowish 
brown; membrane thin and membranous, very slightly silvery 
brown. Hind wings light silvery brown, transparent; veins ir¬ 
regularly dark brown. Hind legs slightly longer than body; fore 
and middle legs subequal in length; hind legs about one and one- 
half as long as either the fore or the middle, in all legs: 
coxae irregularly Bubconical, yellowish brown; trochanter- 
brownish green; femur subequal in length to the corresponding 
tibia of each leg; distal portions of femora about one and one- 
third larger in diameter than proximal; the former yellowish 
brown; the latter light green; tibiae about one-half in diameter 
to that of distal portion of femur, of uniform thickness through¬ 
out, yellowish brown, more darkly so distal; tarsi three: I 
yellowish brown, more darkly so distal over one and one-half 
as long as II and III combined; II yellowish brown, more darkly 
so distal, slightly shorter than III; III dark brown, less so 
proximal, slightly arched subapical; ungues, black, broadly ar¬ 
ched, about as long as Tarsal Segment II. Odoriferous aper¬ 
tures two, one on each side of metasternum, anterior to hind 
coxae, consisting of a hollow, transverse organ two and one-half 
times longer than its largest width, rounded dorsal, and acutely 
pointed and conspicuously inclined caudo-ventral. 

Abdomen about four times longer than broad, subequal in 
width throughout, slightly tapering caudal, with the caudal end 
subrectangular from above. Tergites reddish brown, plane, 
non-pubes cent. Gonnexivum greenish olivaceous,' thinly com- 
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pressed dorso-ventral, obtusely flexed upward. Stemites con¬ 
vex, concolorous with connexivum, pubescent, more densely so 
caudal. Genitalia subequal in length to antepenultimate seg¬ 
ment. Genital forceps subconical, concolorous with connex¬ 
ivum, incurved distal. Anal valve subconical, diameter one and 
one-half that of forceps, concolorous with abdominal tergites. 

ADULT FEMALE 

Hemelytra with apices extending only as far as distal ex¬ 
tremity of abdomen. Abdominal caudal abruptly subconical; 
caudal margin of terminal segment sharply concave. In other 
respects similar to male. 

EGG 

Length, 3.5 millimeters; width, 2.5 millimeters; hemiellip- 
soidal; the upper part plane or Blightly concave; the lower con¬ 
vex; general color dark reddish brown; surface Bhagreened; a 
small, white wax-covered spot at one end. 

CHORION 

Opening is made from white wax-covered spot of egg (supra), 
thence along lateral border of plane or slightly concave upper 
surface, and ending transversely midway on upper surface of 
shell. Cut edges of chorion smooth, moderately thick, of uni¬ 
form thickness throughout. Outer surface shagreened, dark red¬ 
dish brown; inner surface, slightly shagreened, light yellowish 
brown. 

FIRST INSTAR 

First Day 

Length, 1.5 millimeters. General color yellowish green; a 
broadly linear, yellowish brown mark from base of antennal 
tubercle to eye and in line with this from opposite side of eye to 
prothoracic coxa; thence, the line breaks slightly ventral and con¬ 
tinues lateral to base of metathoracic coxa. Appendages dark 
reddish brown. Head, thorax, and abdomen subequal in length. 
Body and appendages sparsely covered with rather long stout 
pubescence. 

Head elongate; slightly attenuate toward cephalic margin. 
Tylus and juga porrect; the former slightly longer than the 
latter. Tylus rounded apical; beset at apex with rather long 
hairs. Juga subconical apical, non-pubescont. Antennae about 
three times as long as body, four-segmented, sparsely covered 
with rather long hairs, more thickly and briefly pubescent at 
Segment IY; I and. Ill subequal in length; II three-fourths as 
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long as either I or III; IV one and one-half times long as III; I 
subcylindrical, abruptly incrassate distal, uniformly dark red¬ 
dish brown; II subcylindrical, light greenish, except a small 
portion distal and larger portion proximal, which are dark red¬ 
dish brown; III subcylindrical, slightly incrassate dieted, pi- 
ceous; IV subcylindrical, attenuate apicad, reddish brown, with 
subbasal half and a small portion apical brownish yellow. 
Eyes hemispherical, red, set lateral midway between cephalic 
and caudal margins of head. Haustellum one and one-fourth 
as long as body. Labrum pale yellowish brown, slightly longer 
than Segment I of labium. Labium dark reddish brown, ex¬ 
cept Segment I, yellowish; I, II, and IV subequal in length; III 
slightly shorter; I subcylindrical, abruptly incrassate distal; II 
subcylindrical, moderately attenuate distad; III subcylindrical, 
conspicuously incrassate distad; IV obovoid, distal portion 
acutely pointed, proximal portion moderately attenuate. 

Thorax uniformly subequal in width to caudal margin of 
head, about one and one-half times longer than broad; pro-, 
meso-, and metathoradc segments subequal in length. Wing 
pads not evident. Fore and middle legs subequal in length to 
the body and to each other; hind legs slightly longer; the three 
pairs sparsely beset with moderately long pubescence, more 
densely so at tarai; coxae abruptly subconical, slightly shaded 
with brown, otherwise con color© us with body; trochanters sub¬ 
equal in length to coxae, reddish brown, slightly lighter in coIot 
than femora; femora, tibiae and tarsi dark reddish brown, uni- 
colorous; femur and tibia of each leg subequal in length; femora 
moderately attenuate at both ends; tibiae subcylindrical; tarsal 
segments, two, subequal in length; ungues, broadly curved 
dark brown at base, pale brownish yellow distal. 

Abdomen, conspicuously flexed dorsal; tergites, irregularly 
furrowed longitudinally; posterior abdominal segment produced 
caudal into a narrow conical projection. Odoriferous organs 
not distinctly visible. 

Second Day 

Length, 8.2 millimeters. In other respects answering to the 
same description as that for first day, with the following ex¬ 
ceptions : 

Thorax about one and one-third times as long as head; abdo¬ 
men two and one-half times as long as head and thorax com¬ 
bined. Antennae, and fore and middle legs subequal in length 
to abdomen. Haustellum extending to caudal margin of first 
abdominal stemite. Abdomen narrowly subellipsoidal, due to 
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ingestion of food; caudal portion acute; an odoriferous organ 
between third and fourth and fourth and fifth tergites.’ Odor¬ 
iferous organs linearly subelliptical; longer axis across abdo¬ 
men; length slightly less than width of last visible abdominal 
segment, brown with diffused yellow border. 

SECOND INSTAB 

Length, 6 millimeters. General color yellowish green; lateral, 
yellowish brown line reported in first instar present; the line in¬ 
terrupted by a reddish brown dot between head and propleuron, 
between propleuron and mesopleuron and a somewhat indistinct 
one between mesopleuron and metapleuron; appendages dark 
reddish brown. Thorax two and one-half times as tong as head; 
abdomen one and one-half times as long as head and thorax com¬ 
bined. Body and appendages sparsely and briefly pubescent. 

Head elongate, over one and one-half times as long as broad, 
subequal in width from bases of antennal tubercle to caudal 
margin of head. Tylus and juga subequal in length; the former 
slightly deflexed, rounded spicad; two hairs visible subapical 
from dorsal aspect; juga porrect, subcorneal, subacute distal, very 
sparsely pubescent. Antennas subequal in length to body, 
sparsely and briefly pubescent, more thickly but briefly so at 
Segment IV; I and 111 subequal in length; II three-fourths as 
long as either I or III; TV one and one-half times as long as Ill; 
diameter of I about one and one-fourth that of II; of II, III, and 
IV subequal; I subcylindrical, moderately and abruptly incras- 
sate distal, uniformly dark brownish red; II subcylindrical, 
moderately and briefly attenuate proximal, opaque white, except 
a small portion distad and another one proximal, dark brownish 
red; III subcylindrical, uniformly dark brownish red; IV sub¬ 
cylindrical, slightly attenuate distad, subapical half and a small 
proximal portion reddish brown, the rest yellowish opaque white; 
apex terminating into a small black spot. Eyes hemispherical, 
brownish red, laterally set at about one-third cephalad between 
baseB of antennal tubercles and caudal margin of head. Haustel- 

1 Maxwell-Lefroy (7), working with Leptoeorua vuricomis Fabs., 
finds then odoriferous glands "between second and third and third and 
fourth abdominal segments above ” I do not believe that so wide a mor¬ 
phological difference could existe between that species and the very closely 
allied L. acuta. In all the nymphal instars of the latter species I worked 
with the divisions between the metathoracic and first abdominal segments 
and first and second abdominal segments were indistinct, and this charac¬ 
teristics, undoubtedly present also in the other insect, might have been 
responsible for the apparent error. 
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lum extending to about the middle of first abdominal sternite. 
Labrum slightly longer than Segment I of labium, slender, 
acutely pointed, greenish yellow basal, the rest brown. Labium 
pale brown, except I, which is concolorous with head basal and 
subbasal, and IV, which is piceous apical; suture visible as dark 
brown, thin median line; I, II, and IV subequal in length; III 
three-fourths as long as any of the other segments; I subcylin- 
drical, conspicuously incrassate apical; II Bubcylindrical, moder¬ 
ately incrassate capital; III elongately subellipsoidal; IV sub- 
fusiform, acutely pointed at apex, very slightly attenuate 
proximal. 

Thorax about three times longer than broad, moderately at¬ 
tenuate cephalad and confluent lateral with head; meso- and 
metathoraces Bubequal in length; prothorax three-fourths as long 
as mesothorax. Wing pads not evident. Fore and middle legs 
subequal in length, about three-fourths as long as body; hind leg 
about one and one-half times as long as either fore or middle; 
in all legs: coxm subconical, subconcolorous with body; trochan¬ 
ters brownish red; femur of each leg subequal in length to ad¬ 
joining tibia, brownish red, concolorous with trochanter, pro- 
and meaothoracic tibiae opaque white basal portion brownish 
red and concolorous with femora and distal portion piceous; 
tarsal segments two, subequal in length to each other, piceous, 
concolorous with distal portion of tibiae; ungues broadly curved; 
metathoracic tibia brownish red, concolorous with femur, a small 
distal portion piceous; metathoracic tarsal segments and ungues, 
as in other legs. 

Abdomen subfusiform, four times longer than broad; caudal 
portion subacute and slightly produced. Odoriferous organs be¬ 
tween third and fourth and fourth and fifth abdominal tergites; 
linearly subelliptical, brown, with diffused yellow border. 

THOU) INSTAB 

Length, 10 millimeters. General color yellowish green; 
lateral, yellowish brown line reported in the first and second 
instars present, dark olivaceous; the line interrupted by a red¬ 
dish brown dot between head and propleuron, between pro- 
pleuron and mesopleuron, and a somewhat indistinct one between 
mesopleuron and metapleuron; appendages dark reddish brown. 
General shape of body, narrowly subfusiform. Thorax one and 
one-half times as long as head; abdomen twice as long as head 
and thorax combined. Body and appendages very sparsely and 
briefly pubescent. 
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Head elongate, over one and one-half times as long as broad; 
subequal in width from base of antennal tubercles to caudal 
margin of head. T/lus three-fourths as long as juga, subconical, 
slightly deflexed, rounded apical, sparsely beset at apex with 
short hairs. Juga porrect, light yellow apical, concolorous with 
body basal, acutely subconical, apices inclined toward median 
line of body, very sparsely pubescent Antennae about three 
fourths as long as body, sparsely and briefly pubescent, more 
thickly and briefly so at Segment IV; I and Ill subequal in 
length; II three-fouths as long as either I or III; IV one and 
one-half times as long as III; diameter of I about one and one- 
fourth that of II; of II, and III, and IV subequal; I subcylindri- 
cal, moderately and abruptly incrassate distal, uniformly dark 
brownish red; II subcylindrical, moderately and briefly attenuate 
proximal, opaque white, except a small portion distal and another 
one proximal, dark brownish red; III subcylindrical, slightly at¬ 
tenuate distal, subapical half and a small proximal portion red¬ 
dish brown, the rest yellowish opaque white; apex terminating 
into a small black spot. Eyes hemispherical, brownish red, 
laterally set at about one-third cephalad between bases of anten¬ 
nal tubercles and caudal margin of head. Haustellum extend¬ 
ing to about the middle of bases of metathoracic coxae. Labrum 
slightly longer than Segment I of labium, slender, acutely pointed, 
greenish yellow basal, the rest brown. Labium pale brown, ex¬ 
cept I, which is concolorous with head basal and subbasal, and 
IV, which is piceous apical; suture visible as dark brown, thin 
median line; I slightly longer than II; II one and one-fourth as 
long as III; III and TV subequal in length; I subcylindrical, 
conspicuously incrassate apical; II subcylindrical, moderately 
incrassate apical; III elongately subellipsoidal; IV subfusiform, 
acutely pointed at apex, very slightly attenuate proximal. 

Thorax about three times longer than broad; moderately at¬ 
tenuate cephalad and confluent lateral with head; pro-, meso-, 
and metathoraces subequal in length. Pads of fore wings paler 
green than mesonotum, subtriangular; apex extending to ce¬ 
phalic fourth of metapleuron; costal margin subequal in length 
to mesopleuron. Pads of hind wings almost indistinct, concolo¬ 
rous with metanotum, subtriangular, costal margins one-third 
as long as those of fore wings. Fore and middle legs subequal 
in length; hind legs about three-fourths as long as either fore or 
middle; coxae subconical, subconcolorous with body; trochanter 
brownish red; femur of each leg subequal in length to its cor¬ 
responding tibia, brownish red, concolorous with trochanter. 
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Pro- and mesothoraclc tibiae opaque white, with proximal and 
subdistal portions brownish red; extreme distal portion piceous, 
concolorous with tarsi. Hind tibiae brownish red, faintly 
piceous at extreme distal portion. Tarsal segments, two; re¬ 
latively subequal in length in all of the legs. Ungues broadly 
curved. 

Abdomen narrowly subfusiform, four times longer than broad; 
caudal portion subacute and slightly produced caudal. Odor¬ 
iferous glands two, between third and fourth and fourth and 
fifth abdominal tergites, length one-sixth the width of the 
tergites bounding them, narrowly crescentshaped with apieces 
pointing cephalad, yellowish brown, bounded by a yellow diffused 
H ires .. 

FOURTH IN STAR 

Length, 12 millimeters. General color yellowish green; paler 
green ventral than dorsal; lateral line reported in previous 
instars piwluuti hiatsra present, dark olivaceous; line continued 
from metapleura through connexivum to abdominal caudal; a 
conspicuous, continuous greenish yellow median line on the ab¬ 
dominal sternites, in line with haustellum. Appendages reddish 
brown. General shape of body narrowly subfusiform. Thorax 
nearly twice as long as head; abdomen nearly twice as long as 
head and thorax combined. Body and appendages sparsely and 
briefly pubescent. 

Head elongate, about two and one-half times as long as broad, 
subequal in width from bases of antennal tubercles to caudal 
margin of head. Tylus over one-half as long as juga, subcon ical, 
slightly deflexed, rounded apical. Juga porrect, light yellow 
apical, concolorous with body basal, acutely subconical, apices 
inclined toward median line of body, very sparsely and briefly 
pubescent. Antennse about three-fourths as long as body, 
sparsely and briefly pubescent, more thickly but briefly so at 
Segment IV; I, IH and IV subequal in length, II three-fourths 
as long as either of the other segments; I subcylindrical, 
abruptly incrassate distal, dark reddish brown, small basal por¬ 
tion green and concolorous with antennal tubercles; II subcy¬ 
lindrical, basal half reddish brown, diffusing distal into the 
opaque white, subdistal portion, a small apical part reddish 
brown; III subcylindrical, uniformly dark reddish brown; IV 
subcylindrical, attenuate apical, a small basal portion dark red¬ 
dish brown, subbasal fourth yellowish opaque white; the rest 
of the segment yellowish brown , diffusing distal into a small 
brownish yellow apex. Eyes himespherical, red, set lateral near 
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proximal third toward caudal margin of head. Hauetellum 
about one third as long as body, apex extending to front of 
metathoracic coxse. Labrum greenish yellow proximal and 
yellowish brown distal, slightly shorter than Segment I of la¬ 
bium. Labium dark yellowish brown except I, which is green 
and concolorous with body; I and II subequal in length; III and 
IV subequal in length; I or II nearly as long as III and IV 
combined; I subcylindrical, abruptly incrassate distal; II and 
III uniformly subcylindrical; IV from proximal to subapical 
region subcylindrical, apex acutely pointed. 

Thorax about three times longer than broad, moderately atte¬ 
nuate cephalad, pro-, meso-, and metathoraces subequal in length. 
Pronotum subtrapezoidal, almost equilateral, cephalic margin 
being only slightly narrower than caudal. Scutellum triangular, 
subequal in length to pronotum. Fore-wing pads sublanceolate, 
about four times longer than broad, nearly twice as long as 
scutellum, extending caudal to about two-thirds of the metanotum, 
greenish yellow. Hind-wing pads almost completely hidden 
beneath fore-wing pads, sublanceolate, concolorous with body. 
Fore and middle legs subequal in length, about one-half as long 
as body; hind legs about one and one-third as long as either fore 
or middle; the three pairs conspicuously beset with moderately 
long hairs; coxae subconical, subconcolorous with body; tro¬ 
chanter brownish red; femur of each leg subequal in length 
to its corresponding tibia, brownish red, concolorous with tro¬ 
chanter. Pro- and mesothoracie tibia whitish green with 
extreme distal portion piceous, concolorous with tarsi. Hind 
tibis brownish red, faintly piceous at extreme distal portion. 
Tarsal segments two, relatively subequal in length in all of the 
legs. Ungues broadly curved. 

Abdomen narrowly subfusiform, about five times longer than 
broad; caudal portion subconoidal; sparsely and briefly pubes¬ 
cent. Odoriferous organs narrowly crescent-shaped with ends 
pointing cephalad; between third and fourth and fourth and fifth 
abdominal tergites; brown with diffused yellow border. 

FIFTH INSTAB 

Length, 16 millimeters. General color yellowish green, paler 
green at ventral than dorsal side; a greenish white line border¬ 
ing lateral edges of pronotum and connexivum to the sixth 
abdominal segment. Lateral markings noted in previous instars 
distinct only on lateral sides of head and lateral margins of 
pronotum. Head one-half as long as thorax; abdomen about one 
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and one-fourth as Ion? as head and thorax combined. Body 
and appendages sparsely and briefly pubescent. 

Head about two and and one-fourth times as long as broad. 
Tylus and juga porrect; the latter irregularly subconical, about 
twice as long as the former; the former acutely subconical. 
Antenrae about five-sixths as long aB body; I four-fifths as long 
as IV, larger in diameter than any of the other segments; the 
other segments subequal in diameter; IV subequal in length to 
II and III combined; II slightly shorter than III; I irregularly 
subcylindrical, conspicuously and gradually incrassate distal, a 
small basal and a small apical portion red, the rest brownish 
olivaceous; II subuniformly cylindrical, pale whitish olivaceous, 
a small subbasal and apical portion dark brown, insertion into 
I red; III subcylindrical, moderately incrassate distal, pale 
whitish olivaceous, a small subbasal and a larger distal portion 
dark brown, insertion into II red; IV elongate subfusiform, 
basal fourth and apical eighth yellow, the rest dark brown. 
Antennal tubercles yellowish brown distal, concolorous with 
body basal. Two ocelli visible as reddish brown spots one-third 
from caudal margin of head to insertion of antennal tubercles. 
Eyes set near bases of antennal tubercles, subequal in diameter 
to distal ends of latter subhemispherical, reddish brown, 
concolorous with ocelli. Haustellum extending to and slightly 
beyond the middle of the mesothoracic coxse. Labrum acutely 
subconical, brownish yellow, slightly shorter than Segment I of 
labium. Labial segments uniformly subcylindrical, except at dis¬ 
tal portion of I, which is abruptly incrassate, and apical portion 
of IV, which is subconical; I subequal in length to II or to III 
and TV combined; III and TV subequal in length; I concolorous 
with body; II, III, and basal portion of IV brown, unicolorous; 
apex of IV dark brown almost black. 

Length of thorax about twice its greatest breadth; metathorax 
subequal in width to abdomen and uniformly subequal in width 
cephalo-caudal; mesothorax, subequal in lenght to methathorax, 
and also in width at the caudal margin of the former, conspicuous¬ 
ly attenuate thence to the cephalic margin; prothorax about 
three-fourths as long as either meso- or metathorax, moderately 
attenuate cephalad. Pronotum subtrapezoidal, subequal in length 
to scutellum, posterior margin bounded by a wavy line, about 
one and one-fourth the length of the anterior. Scutellum 
triangular, subequal in length to pronotum, pale yellowish 
olivaceous. Fore-wing pads sublauceolate, length about six times 
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the breath, over twice as long as scutellum, extending to cephalic 
third of second abdominal tergite, pale yellowish olivaceous. 
Hind-wing pads about two-thirds as long as fore-wing pads, 
sublanceolate, subconcolorous With abdomen. Fore legs about 
two-thirds as long as abdomen; middle legs subequal in length 
to fore legs; hind legs a little longer than abdomen. In all legs: 
coxae eubconical, apple green concolorous with body; trochanters 
apple green; femora subequal in length to and about one and 
one-third larger in diameter than their corresponding tibia, 
basal halves apple green, distal halves olivaceous; tibise oliva¬ 
ceous, except a small distal portion at each tibia, which is 
brownish olivaceous; tarsi subequal in length; I brownish 
olivaceous, except at extreme distal portion, which is dark brown; 
II dark brown. Ungues dark brown, approaching black; 
broadly curved. 

Abdomen four times longer than wide, broadly subellipsoidal; 
apple green; terminal caudal segment produced into a small 
cylindrical projection; abdominal caudal yellow. Odoriferous 
organs between third and fourth and fourth and fifth tergites; 
narrowly crescent-shaped with ends pointing cephalad; lateral 
borders dark brown; caudal margin greenish yellow. 

DURATION OF ADULT STAGE 

Numerous nymphs of the fifth instar were captured from the 
field and confined in battery jars. Young rice grains in the 
milk stage were used as food. From these materials it was pos¬ 
sible to keep track of the emergence of the adults and secure 
living specimens of known ages. A record was kept of the date 
of emergence and date of death of a number of the individuals 
thus confined. Tables II and III give a record of the duration 
in the adult stage of nine males and nine females, respectively. 

Tabu II.—Duration of the adult ttago —male 
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Tabu III.— Duration of the adult ttago — fot 
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« 

25-XIM8 

lo-ni-w 

TO 

as-xn-is 

18- III-19 

SB 

26-X11-18 

18-m to 

83 


It appears from a comparison of the two preceding tables that, 
in the laboratory, the adult female lives longer than the adult 
male, the latter averaging sixty-two days from emergence till 
death, and the former eighty-nine days, or about 44 per cent 
longer than the male. Under laboratory conditions, the adult 
male was found to live from twenty-six to ninety-seven days 
from emergence, and the female from sixty-five to one hundred 
twenty-four days. Some variation from these figures might pos¬ 
sibly obtain among adults at large, on account of their being 
under more natural field condition. 

COPULATION 

Duration .—Copulation is accomplished with the male and 
female in opposite directions to each other. No careful record 
has been made of the duration of each copulation; but casual ob¬ 
servation in the laboratory seems to indicate that the process 
lasts for about six to ten hours. 

Aged at first copulation .—The female was observed in the labor¬ 
atory to require from Beven to twenty-five days after emergence 
in order to reach sexual maturity, no case having been observed 
among the specimens in captivity where copulation took place 
before the female had completed the seventh day of the adult 
stage. No observation has been made on the age of male at 
sexual maturity. Table IV gives a record of copulation of eleven 
pairs of Leptocorisae, based on coupled confined in battery jars 
separately from the other specimens. 
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* Dtaonilnued. 


Frequency of copulation .—In a majority of cases which were 
met with in the present experiments copulation was found to take 
place twice during the life of the female, the second taking place 
sixteen to fifty-seven days after the first (see Table IV). A few 
instances are also on record where a third copulation takes place 
fourteen to thirty-one days after the second (Table IV, column 
8). No case has been met with where a fourth copulation takes 
place in the life of the female. 

Time of copulation .—Prom both laboratory and field observa¬ 
tions, it was noted that copulation, as a rule, takes place from 
early in the morning till about noon. Practically no Leptoco- 
rieae were found copulating after the noon hour. No observa¬ 
tion was made to determine whether copulation takes place late 
after sunset. 

oviPosmoN 

Place of oviposition .—Before laying eggs, the female flies 
about at shorter or longer distances from one leaf to another, 
until finally she settles down and remains quiescent for some 
time. She then places herself lengthwise with respect to the 
midrib of the leaf and with her head directed toward the leaf 
apex. The caudal portion of the abdomen comes in dose contact 
with the leaf surface. After a few seconds in this position the 
eggs are laid, usually in succession in a row. As each egg is 
laid, the nether, concave portion becomes fastened to the leaf 
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surface by the glue or a gluelike substance which covers the outer 
wall of the chorion. After an egg is laid, the female rests a few 
seconds before she lays the next one. 

Time of oviposition. —Females confined in battery jars were 
observed to lay eggs most actively between 6 p. m. and 6 a. m. 
No opposition was recorded as having taken place in the morn¬ 
ing after 6 o’clock, and in a single instance in the case of a 
number of specimens captured from the field and crowded in a 
battery jar, eggs were observed to be laid between 3 and 4 p. m. 

Age of female at first oviposition .—The first batch of eggs is 
laid usually on the day of copulation or that immediately follow¬ 
ing. Table V gives the results obatined from seven female spec¬ 
imens experimented with in the laboratory. It can be seen 
from this table that the female lays her first batch of eggB eleven 
to forty-four after emergence, the average being twenty-four 
days. 

TABU V .—Age of female at flret opposition and duration of the egg-laying 

period 
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Duration of the egg-laying period. —It is doubtful if the maxi¬ 
mum number found in laboratory observations fairly represents 
the greatest number of days at which the female lays her eggs, 
as it was found on examination of dead females which were 
dissected at the end of each of the present experiments that eggs, 
ranging from 2 to 12 in number, were present in the oviducts. 
This would appear to indicate that the female had not yet reached 
the end of her laying period when she died. But the figures 
obtained should at least represent the length of time at which 
the female could be expected to lay eggs. Table V, column 7, 
gives thirty-eight to eighty-two days as the range of the egg- 
laying period, the average being sixty-five days. The same table, 
column 6, also gives sixty-four to one hundred twentv-three davs 
and an average of eighty-nine days as the ages of the female at 
the time of cessation of egg-laying. 
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Number of days from cessation of oviposition to death of 
female <—The female lives for some time after the end of the egg- 
laying period. From an examination of Table VI and Charts 1 
to 11, it will be noted that the female does not lay eggs regularly 
during successive days. Egg-laying is frequently interrupted fay 
a number of consecutive days when no eggs are laid, at the end 
of which time oviposition is resumed, only to drop again sud¬ 
denly to zero. Table VI and Charts 1 to 11 give the daily rate 
of oviposition of eleven females during the egg-laying period. 

Tabu VI. — Daily record of egg* laid 
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Tabus VI .—Daily record of egge laid —Continued. 



Explanation of •fen: e rein onpufe; d 

Avmi* total number of east 212 


The following facts may be noted from a study of the above 
tables and charts: 

1. During the egg-laying period, the number of eggs laid per 
day ranges from 0 to 23. 

2. Whenever a female lays a large number of eggs, a sudden 
drop to a much smaller number or to zero invariably follows on 
the day following. This temporary cessation of egg-laying may 
be explained as an effort of the insect to rest and recover from 
the exhaustion attendant to every rapid ovipositton. 

3. The drops to zero occur suddenly and frequently, during 
the course of the egg-laying period. 

4. The females that have the highest daily rates of opposi¬ 
tion appear to have a shorter egg-laying period than the ones 
that have a comparatively lower rates of opposition. 

Total number of egge laid by one female ,—Table VI gives 106 
to 334 as the range of total number of eggs that a female 
Leptocoriea was found to produce from the beginning of opposi¬ 
tion till the last batch of eggs was laid. The average is given in 
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the same table as 212. As noted the insect is possibly capable 
of laying many more eggs than the maximum found in the pre¬ 
sent experiments, in view of the fact that postmortem dissection 
of the specimens used invariably resulted in the finding of fully 
developed eggs in the oviducts. 

The egg batch .—From the habit of the insect of sitting on a 
leaf and continuously laying eggs until Bhe has finished laying 
all the day’s quota, we have reason to believe that each batch of 
eggs found in the field represents, as a rule, the result of the 
day’s oviposition of a female Leptocoriaa. Table VII, Column 2, 
gives the number of eggs in forty-one egg hatches found in the 
field. According to this table, the eggs in each batch range 
from 1 to 20, the average being 6. These figures confirm by a 
close margin the results of the laboratory experiments on the 
rate of oviposition per day, of which, as reported in Table VI, the 
maximum is 28. 

TABU VII.— &«b eription of egg batches from the field 



C%ar*o tori* tic* of raws 


Regular, straight. 

Irregular, only 4 am In atraight row 
Kagnlir 

RwaUr. S egg* off the line 
Subregular; 1 egg off the line 
Sub regular 



Irregular 

do 

Bubregular 

Buttreguler, aeoond row with 1 egg only 
Sabregrular, 0 *fg* in atraight lino*. 


Irregular 

Bubregular. 

Sub regular, row* 8 end 4 ogre, respectively 
Subregolar 

Firet row atraight line, i 
Subreauler. 

Irregular. 

Regular, atraight. 

Bubregular 
Regular, atraight. 

Regular, atraight 
Bubre gular. 

Bubregular; rowa 3 6. 

Subregular, rowa 2 * ft. 

Regular, atraight 
do. 

Bubregular. 


only 


Ragular, atraight 

Sgggjff row.t L 
SaSr*Ktt]hr' mi 1 9 
Regular: rowa 8 . 10 


114 


PHILIPPINE AGRICULTURAL REVIEW 


It will further be noted from a study of Table VII that a 
majority of the egg batches were arranged in one row, and a 
lesser number in double rows. Na case of rows over two has 
been met with. The eggs in the row were regularly or irre¬ 
gularly set in a straight line, only a few instances having been 
found where the arrangement may be classed as irregular. In 
every batch examined the end of the eggs marked by the white 
wax-covered spot were found to incline uniformly in one direc¬ 
tion, usually toward the leaf apex. 

Position of eggs on leaves .—In a large majority of cases, the 
egg batches are located on the upper leaf surface, which fact 
can readily be noted on casual examination of a rice field infested 
by Leptocorisa. They are also most commonly found on or a 
short distance from and always with the rows running parallel 
to the leaf midrib. Table VIII summarizes the results obtained 
from an examination of twenty-one leaves with egg batches, 
which were collected from the field. 

TABU VHI .—Positions of eggs on leaves 


j LMf 
surface 
where 
found 

Distance 

Direction 

Distance | 

from 

apex 

from mid¬ 
rib 

from mkl-] 
rib 


mm. 

147.1 




midrib 


82.6 

left 


2*0.0 

left 


8T.fi 

midrib 


17* 6 

right 


840 6 

left 


106.6 

midrib 

1 upper 
[ nether 

tlfl.fi 

60.6 

midrib 

midrib 


100.0 

left 


mo 

right 


1*0.0 

left 


807.0 

right 


86.0 

left 


*4.0 1 

midrib 


206.8 

left 


261.0 

midrib 


7 0 1 

midrib 

upper 

nether 

262.0 

41*6 

left 

right 


108.0 1 

left 


The above table shows that of the 21 leaves, 19, or 90.5 per 
cent had the egg batches on the upper surface, only 2 having 
been found to have them located on the nether. Eight of the 
egg batches were located on the midrib, 9 to the left of the midrib 
and 4 to the right. Column 5 shows that 14 were found to be 
either on or immediately adjoining the midrib, while the other 
7 were only separated from the midrib by a distance of from 0.5 
to 3.5 millimeters. The distance of the batch from the apex of 
the leaf, as shown by column 3, ranged from 7 to 419,5 milli¬ 
meters, the average being 176.4 millimeters. From the forego- 
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ing observations, the following general statements may be made 
with regard to the position of the egg batches on the leaves: 
(1) The batches are located longitudinally with respect to the 
midrib of the leaf; (2) the white wax-covered spot generally 
points toward the leaf apex; (S) the majority of the batches are 
present on the upper surface, cases being only occasionally found 
where they are found on the nether surface; (4) the batches are 
placed generally on or a short distance from the midrib; and 
(6) the distance from the leaf apex is, on the average, nearly 
two decimeters. 

Period of egg incubation .—A large number of adult individ¬ 
uals were captured from the field and the interior wall of the 
jar and on the food plant, introduced into the jar. As many 
of the eggs as could be removed with a portion of the object to 
which they were attached were transferred to the Petri dishes 
and labeled properly. Only four of these batches hatched, and 
the results are recorded in Table IX. 

Tabus No. IX. — Egg incubation 


AS 4Pin | b 

»-XI-l»18 •- 
2»-Xl-l»18| 7- 


The above table gives the minimum incubation period in 
the laboratory as six days, the maximum 8 and the average 7.25. 
The maximum and minimum ranges coincide with the results 
of Maxwell-Lefroy's (7) observation on Leptocorisa varicomds, 
in India. 

OBSERVATIONS ON THE NYMPHS 

General .—After hatching from the egg, the nymph soon be¬ 
comes strong enough to walk about rather actively. Feeding 
begins three or four houm after hatching. The nymphs in all 
instars appear to stay most of the time on the rice panicles 
which serve as their food plants. 

Duration of instore .—The nymph passes through five in- 
stars, at the end of Which the adult insect emerges. Table X 
gives a record of the duration of instars of eighteen nymphs 
and the total number of days in the nymphal stage. 
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Tabu X .—Duration of ins tan and toted number of days tn the nymphal 

tinge 


Culture No 


Eggs hatched ... 

FI rut molt - -_ 

Second molt . 

Third molt- . . 

Fourth molt-. .. -- - 

I Fifth molt. 

Length of nymphal stage 


Culture No. 


; Bits* batched.*. 

First molt .. 

Second molt..,... 

Third molt... 

Fourth molt. 

Fifth molt... 

Length of nyrophal stage 


Culture No- 


Eggs hatched.. 

First molt... 

Second molt.- _ 

Third molt... 

Fourth molt.—.... . 

Fifth molt — ....__ 

Length of nymphal stage 


Culture No. 


Eggs hatched. 

Ffrst molt. 

8eoond nwH... 
Third molt 
Fourth molt... 
Fifth mott . . 


4 

5 


• 



Num- 


Num- 


Num- 


her of 


her of 


ber of 


days 


daye 


days 

Date 

be- 

Date 

be- 

Date 

be- 


tween 


tween 


tween 


eedy- 


eedy- 


eedy- 


ses 


MS 



23-XI-18 


24-XI-18 


28-XI JR 


. 25-X1-1B 

2 

86-XI-18 

t 

26-XI-18 

2 

«9-xi-ia 

4 

29 XI-1B 

s 

29-XM8 

4 

- 1 X1I-1H 

2 

1-X1M8 

2 

2-X1M8 

8 

4-XII-18 

3 

4-XII-1R 

3 

6-X1I-18 

4 

11-X 11*18 

7 

12XU-18 

8 

12-Xll-18 

a 

1. 

18 


18 


19 

is 


is 


19 



Num- 


Mum- 


Num- 


her of 


bar of 


ber of 


days 


days 


days 

Date 

be* 

Date 

be- 

Date 

bo- 


tween 


tween 


tween 


eody- 


•cdy- 


eedy- 


see 


MS 


ses 

. 6-X1I-18 


7-XI1-18 


ft-Xll-ia 


. io-xir Id 

4 

n-xn-18 

4 

18-XU-W 

4 

. 12-XH-18 

2 

14-XII-18 

8 

14-XI1 18 

2 

16-XU-1B 

8 

16-XU-18 

2 

17-XII 18 

8 

. 19-XII-18 

4 

21-XU-18 

6 

21-XIMR 

4 

. 26“ XU-18 

6 

26X11-18 

4 

2G-XH-18 

4 


19 


18 


17 

to 


27 


108 


1 Num- | 


Num- 


Num- 


her of 


bar of 


ber of 


! day* 


days 


daye 

Date 

be¬ 

Date 

be- 

Date 

be- 


tween 


tween 


tween 


ecdy- 


ecdy- 


eedy- 


ses 


lee 



9-xn-w 


23 XU-18 


1 11-19 


. 12X11-18 

4 

27-XIM8 

“ 4 

7-11-19 

8 

JR-XIM8 

6 

SOXJI-18 

1 8 

11-11-19 

4 

. 20-XU-IS 

t 

3-1-19 

4 

14-11-19 

t 

. 13-X1MS 

8 

•-1 19 

8 

»-n-i9 

4 

. 28-XIMS 

6 

IS-I-lfl 

7 

24-11-19 

a 


19 

- — .... 

21 


n 

10* 


lie 

111 



Num¬ 


Nunr 


Num- 


ber of 


her of 


ber of 


days 


days 


days 

Date 

be- i 

Date 

be- 

Date 

be* 


twain 


tween 


tween 


eody- 


eedy- 


•cdy 


see 


•ee 


ses 

4-U-19 


1-11-19 


S-U-19 


. «-U-» 

8 

3-11-19 

4 

10-H-19 



8 

6-U-lft 

S 

SM1-19 


. IHi-B 

9 

tt-a-39 

4 

17-11-19 


. is-n-19 

s 

18-11-19 

S 

.81-11-19 


. *4-11-19 

• 

u-n-it 

< 

*n-n-t9 



do 

1 

10 


» 


Length of nmnhal 
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Table X. — Dwation of instaru and total number of days in the nynvphal 

stage —Continued, 


! 

114 

114 

lift 

i 

i 


Num- 


1 Nam- 

1 

Nura- 



1 Iter of | 


her of 

' J 

ber of 

Culture No ! 


days 


daya 


days 


Date 

be- 

Date 

i be- 

Date 1 

be- 



tween 


tween 


tween 



«dy 


eedy- 

1 

eedy- 

j 

1 

t 

aw 


tea 


MU 

I 

1 

Ewes hutched ... 

1 81 1-19 


1 1 II 10 

1 

31 lift 


Flrat molt__ -- ... 

i 4 Il-ltt 

4 

6-11-19 

I 4 

- 4 11 J9 


Second molt .. . 

i 711 19 

3 

H-11-19 

i 3 

ft 11 10 

! 4 

Third molt . . -- 

1 10 1119 

! 3 

11-IM9 

1 3 

12 II 19 

4 

Fourth molt-- - . 

15-II 19 

1 6 

14-11-19 

I ■J 

1 lfl 11-1ft 

4 

Fifth molt . . 

22-11 1ft 

7 

20-11-10 

' * 

22 11-19 

b 

Length of nymphftl atajre... 

1 

* 

22 

1 „ 

1 

1 t9 


22 


I 11* 

11? 

1IH 


1 

1 

Nura | 

1 

Num- 


Nura- 

Culture No 

! 

b*r of > 


ber of 1 

t 

ber of 



days 1 

| 

day* 

Date 

day* 


S Date 

be- : 

Date 

bt* 

be- 

1 

i 

twoen j 

| 

lwt<sn 

1 

tween 


1 

wdy- 1 

1 

etdy* 


oedy- 



ecu ■ 


ees 

’ 

BUS j 

Efura hatched - _ 

6-11 19 

: 

b-11-19 


HHI 19 


Ffratmoit. — 

| MIM0 

4 | 

lo-il iy 

4 

1 20 II 10 

4 ' 

Second molt . _ 1 

1 14-11-19 

4 

12-11-14 

2 

23 11 19 , 

3 1 

Third molt, _ 

1 1811 1ft 

4 ! 

16 11-19 

! 4 , 

26- IK10 , 

3 

Fourth molt __ - 

22-11-19 

4 . 


*: 

2-111-39 

4 

Fifth molt . 

! 27 11-10 

3 ! 

25 II 1ft 

| _Ll 

7-HI-10 

5 

Ijenjrth of nymphal Btage.-- 

! 

21 j 

i i 

1 1 

\ 19 j 

1 i 

‘ .. 

19 

Culture No 


[ Mini 

1 mum 

L 

Average 

mum 

] 



Basra hatched . 




i- i 



- j 

Flrat in oh - „ 

. 

2 

* 

8 8 

t r irat uintar 1 

Second molt - ... 


2 

! 5 

3 2 

i Second in star 

Third molt . 


2 

4 

J 2 

1 Third inatar 

Fourth molt . 


8 

! * 

S 8 

, Fourth Jtiwlar < 

fifth mok _ 


6 

8 j 

6 b 

Fifth Inatar 1 

Length of nymphal atajpre - . . 



! T 

19 C 

i 



The above table shows that the first instar lasts from two to 
Bix days; the second, two to five days; the third, two to four days; 
the fourth, three to five days; and the fifth, five to eight days. 
The entire nymphal stage occupies a period of seventeen to 
twenty-three days, averaging 19.6 days. From the column of 
averages of the different instars in Table X and from Chart 12, 
it will be seen that the average duration in days of the first, 
second, third, and fourth instars is practically the same for the 
four, viz., 3.8, 3.2, 3.2, and 3.8 days, respectively, while in the 
fifth instar, the time occupied becomes comparatively very much 
longer, 6.8*days. vThis great increase may be accounted for by 
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the fact that the insect in the fifth instar requires a longer time 
to prepare itself for its transition to the adult stage. 

Comparison of nymphal instore and adults .—Table XI gives 
a comparative descriptive summary of Leptocorisa in its different 
instars, the points considered in each case being total length of 
body, presence or absence of wing pads, length of hauBtellum 
with respect to body, number of ocelli, comparative length of 
tylus and juga, and of antennae and body, position of odoriferous 
glands and number of tarsal segments. Chart 13 shows graphi¬ 
cally the comparative lengths of the different instars and the 
adult. 

Table XI —Comparison of nymphal instare and adult 


r 

Stage 

Length 

Win* 

pads 

HausWllum 

Ocelli 

Tylus 

jutra 

ratio 

Anten¬ 
nae bo¬ 
dy ratio 

Odorife¬ 
rous stands 

Tarsi 


mm 








Nymph, tint day 
first instar, sec¬ 
ond day 

( JS} 

absent 

Nearly as 

Ions as bo¬ 
dy 

absent 

1 1 

8 1 

abdominal 

2 

Nymph, second 
instar 

6 

absent 

To first abdo¬ 
minal ster- 
ntte 

absent 

1 1 

1 1 

abdominal 

2 

Nymph, third 
instar 

1ft 

present 

To mlddlw of 
meta thora¬ 
cic coxae 

absent 

84 

84 

abdominal 

2 

Nymph, fourth 
in star. 

IS 

present 

To front mo- 
tat her aclo 
coxae 

absent 

14 

84 

abdominal 

2 

Nymph, fifth Ins¬ 
tar 

16 

present 

To middle of 
mssotho- 
rack? coxae, j 
To middle of 
mesotho- 
racic coxae. 

two 

1:2 

66 

abdominal 

2 

Adult. 

16 

wines 

i 

two 

12 

11 

thoracic 

8 


Non —Ins tar la r ep re se nts first ln*t*r, tint day; and 15* first Ins tar* second day. 


The nymph of the first instar measures 1.5 millimeters in 
length during the first day and almost doubles to 3.2 millimeters 
in the second day due to ingestion of food; the second instar, 6 
millimeters, or almost double that of the second day of the 
first instar; the third instar, 10 millimeters; the fourth instar, 12 
millimeters, which represents but a slight increase; and the 
fifth instar, 16 millimeters. The adult has practically the same 
length as the fifth nymphal instar. 

From examination of external characters, the wing pads are 
absent in the first and second instars and do not begin to become 
visible until the third instar. 

The hauatellum is as long as the body in the first instar and 
gradually becomes proportionately shorter with each successive 
molt. The adult and the fifth nymphal instar have the same 
length of haustellum in proportion to the body. 

Two ocelli begin to appear only in the fifth nymphal instar, 
these being entirely wanting in any of the previous instars. 
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The tylus is slightly longer than the juga in the first instar; 
becomes equal in length in the second and is three-fourths shorter 
in the third; in the fourth and fifth instars and in the adult stage 
the tylus is one-half the length of the juga-v/ 

The antennae are three times as long as the body in the first 
instar, equal in length in the second, three-fourthB as long in the 
third and fourth, five-sixths as long in the fifth, and equally as 
long as the body in the adult stage. 

The odoriferous glands are abdominal in all the nymphal in- 
stars and is thoracic in the adult only. 

There are two tarsal segments present in all the instars in the 
nymphal stage and three in the adult. 

NATURAL ENEMIES 

Maxwell-Lefroy (7, 8) and Stebbing (11) report the presence 
in India of a tiger bettle, Cicindela sexpunctata Fabr., which 
“flies actively and destroys the bugs in numbers,” and the former 
author also mentions an egg parasite. Koningsberger (4) also 
reports an egg parasite in Java. 

Cicindela sexpunctata has not been met with the present ex¬ 
periments, although Schultze (?) gives it in his list of Coleoptera 
from the Philippines. An egg parasite, however, was found to 
be present in as many as 25 per cent of the eggs brought into 
the laboratory from the field during certain seasons of the year. 
Specimens bearing College of Agriculture accession No. 18424 
and dated November 80,1918, turned out to be Proctotiypioids. 

DISCUSSION OF CONTROL METHODS AND RECOMMENDATIONS 

Indian methods .—In India, where L. varicomis has been 
studied to some extent (7, 8), the principal method recommended 
for the control of the pest, consists in mechanically capturing the 
rice bugs with elongated bags drawn rapidly across the field. 
The interior of the bag is previously coated with some sticky 
material, like crude-oil emulsion. This method which is said 
to be a modification of the south Indian method, has been adapted 
for use in India by Maxwell-Lefroy (7) after "a careful study of 
this pest and practical repeated attempts to rid the rice cultiva¬ 
tion on the Pusa Farm of it." Other methods mentioned by 
this author as being in use to some extent in certain parts of 
India and which is said to have been more or less successful are: 
1. Burning certain aromatic herbs and resinous substances in 
such a position that the smoke may be carried by the wind over 
the field. 2. Dragging ropes saturated with resin or kerosene 


(T) Schultze^ W. A Catalogue of Philippine Coleoptera: IX. Manila, 1915. 




120 PHILIPPINE AGRICULTURAL REVIEW 

oil across the Held. S. Catching the bugs on the rice panicles 
into a paddy winnow that has been previously rubbed inside with 
the latex of the bread-fruit (Artooarpus communis Foret.). 4. 
Baiting the insects with a mixture of bran and gw (molasses?). 

Control practice in the Philippines. —In the Philippines no 
adequate method has as yet been employed for the control of this 
pest. The farmers in the vicinity of Bay, Laguna, occasionally 
use inceneo and camafigum, which are kinds of resin, or 
lumbang nuts (Aleurites moluccana (L.) Wild.) for smoking 
in the field. It is believed in that locality that the treatment 
results in driving the bugs away from the fields, but this sup¬ 
posed effect is probably more imaginary than actual. Another 
substance which the farmers believe to be a repellant is finely 
mashed digman (Hydrttla vertidllata (Roxb.) Royle), placed in 
small cloth bags and hung on different places in the field. It 
was reported by the Bureau of Agriculture that pieces of decay¬ 
ing meat hung up on poles attract the adult rice bugs by their 
putrid odor, and it was also suggested that this form of bait be 
used. Mackie (6) advocated the “delaying of planting of quick¬ 
maturing varieties In order that the entire crop will ripen at the 
same time, thereby preventing the pest from concentrating its 
damage on one variety.” 

Recommendations .—Extensive experiments on control meas¬ 
ures in the field should be conducted, and it is only on the results 
obtained from these sources that definite method of effectively 
combating this insect pest may be adequately based. The pre¬ 
sent biological observations on the rice bug, both in the laboratory 
and in the field, do not include the actual field tests of control 
measures, as it is planned to have the latter subject the basis of 
another series of experiments which will have to be carried 
through several years. From the results of the present work, the 
following points suggest themselves in connection with control 
measures for Leptocoriea acuta, each one of which would require 
more extensive study and confirmation before being finally re¬ 
commended for general practice in the Philippines: 

1. Natural enemies, —The multiplication of the Proctotrypoid 
egg-parasite should be encouraged. Steps should be taken to 
secure importations of living specimens for propagation in this 
country of other egg-parasites and predaceous insects, which 
may not be present here yet, from India and other old rice-pro- 
ducing countries. Where other methods had proved a failure, 
the introduction of parasitic and predaceous insects was found 
to be the only effective means of controlling certain insect pests 
in Hawaii and in the United States. 1 
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2. Regulating the rainyseason planting .—It appears that 
trouble from this pest is not very serious with the dry-season 
rice, i. e., rice that heads near the months of March and April. 
November and December are the months when Leptocorisa acuta 
is found most abundant in Los Bafios and the neighboring towns, 
and a small rice area which may reach the milk stage earlier 
than the adjoining rice fields will be sure to attract the rice bugs 
in the vicinity and be destroyed by the pests. Planting should, 
therefore, be so regulated as to have the rainy-season rice attain 
the milk stage at about the same time in a given locality. Where 
irrigation water is abundant, it may be advisable to defer the 
planting so as to have the grains come to the milk stage at about 
the end of January or during February. 

3. Production of immune or less susceptible strains by breed¬ 
ing and selection .—See discussion under the heading “Suscept¬ 
ibility of Different Rice Varieties," on page 93. 

4. Traping. —An early planting of rice on a small area serving 
as the main attraction for the rice bug suggests that several such 
plantings can be made at different places on a given area as a 
trap. After the adults collect in number on these small patches 
and lay eggs for some time, fire may be set to the plants, thus 
burning the adults, the eggs and all the nymphs that may have 
hatched. In this way the attacks on subsequent larger plantings 
may be greatly diminished. The adults may also be trapped by 
pieces of decaying meat or other suitable baits and destroyed. 
Since the adults are more abundant in the field at any time than 
the younger stages, and since they are the ones that most readily 
get access to baits, the prospect of controlling the pest by trap¬ 
ping appears to be promising. 

5. Catching the adults by an elongated bag dragged across 
the field, as practiced in India. 

6. Clean culture of the fields during and after the rice sea¬ 
son. —During the rice season, wild grasses, which usually mature 
earlier than rice and a number of which have been found to be 
food plants of Leptocorisa should be kept weeded out so as 
not to serve as places of anchorage for the season's attack by the 
pest. The dikes should, likewise, be kept free from weeds. 
After harvest time, the ground should be plowed and planted 
with another crop, and not allowed to run to weeds, as the usual 
practice in many places in the Philippines. 

7. Handpicking of eggs .—Where cheap labor is available, 
farm helpers may be trained to locate the eggs. As the eggs 
occur in clusters usually on the upper surface of the leaf, at a 
short distance from the apex, there ought to be no difficulty in 
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collecting: and destroying them. This practice will help very 
greatly to diminish the pest. 

8. Spraying .—Contact insecticides, like kerosene emulsion, 
sprayed with a knapsack pump, which can be carried along the 
field on the back of the operator, may prove to be a satisfactory 
method of control, especially for the nymphs usually cluster on 
the panicles during the cooler parts of the day, spraying should 
be done early in the morning or late in the afternoon and the 
spray needs to be directed only on the panicles. The rice plant 
is susceptible to the attack of the rice bug when it is in the 
milk stage, and, since this stage is only of about one month’s 
duration, the treatment needs to be applied only for this length 
of time. Application of sprays should be made rather frequently 
during this one month so as to catch the rice bugs that may have 
fallen to the ground or otherwise escaped in the previous treat¬ 
ment. 

nnoumr 

1. Leptocorisa acuta Thunberg belongs to the family Coreidae, 
subfamily Alydinae, tribe Leptocorisaria, suborder Heteroptera, 
order Rhynchota or Hemiptera. 

2. The insect is known in different parts of the Philippines 
under a number of dialect names which have a certain degree of 
resemblance to each other. 

3. L. acuta has also been reported from India, China, Java, 
Celebes, Sumatra, Sunda Isles, Borneo, and Australia. 

4. Practically no biological work has been done on the rice 
bug in the Philippines. 

5. The rice bug is probably equalled by no other insect in the 
Philippines in its ability to cause damage on rice. 

6. The adults have been noticed to be more abundant than the 
nymphs in the field at all seasons. 

7. The rice bugs at Los Bafios and vicinity begin to be present 
in fairly large numbers in August and are most abundant during 
November and December. Since the rainy-season rice mostly 
reaches the milk stage during those two last months, it naturally 
suffers more than the dry-season planting. 

8. The rice bug is injurious on the rice in all stages after 
hatching from the egg. 

9. The attack of the insect results in emptiness of the grains 
and the symptoms are likely to be confused with the work of the 
rice borer (Schoenobius incertellus Wlk.), which produces a 
similar general effect. 

10. The early planting of rice on a small scale, where it will 
attain the milk stage earlier than the other plantings in the 
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surrounding area, results in attracting to the former the rice 
bugs present in the neighborhood. 

11. Rice can be injured by the rice bug only when the former 
is in the milk, stage. 

12. Certain varieties of rice, especially the bearded ones, ap¬ 
pear to be less susceptible to the attacks of the rice bugs than 
others. 

13. The insect has a number of wild grasses on which it lives 
and breeds when rice is not growing. 

14. Under laboratory conditions, the life of the male after 
emergence was found to last for from twenty-six to ninety-seven 
days, with an average of 62 days; of the female, sixty-five to 
one hundred twenty-four days, with an average of eighty-nine 
days. 

15. The female does not reach sexual maturity until seven to 
twenty-five days after emergence. 

16. Copulation takes place three times at most during the life 
of the female, this process occurring toward and during the morn¬ 
ing hours. 

17. The hours of most active oviposition are, between 6 p. m. 
and 6 a. m. 

18. The female lays eggs eleven to forty-four days after 
emergence, the average being twenty-four days. 

19. The egg-laying period of the insect was found in the labor¬ 
atory to range from thirty-eight to eighty-two days, the average 
being sixty-five dayB. 

20. The female lives as much as eleven days longer after the 
egg-laying period has ceased. 

21. The rate of egg-laying per female per day ranges from 
0 to 23. 

22. The total number of eggs laid during the egg-laying period 
ranges from 105 to 334, the average being 212. 

23. The egg b are usually laid in one or two straight rows along 
the midrib on the upper surface of the leaf at a short distance 
from the apex. 

24. Incubation period in the laboratory was found to range 
from six to eight dayB, the average being 7.25 days. 

25. The nymph undergoes five molts before the adult emerges, 
the total nymphal stage occupying a period of seventeen to 
twenty-three days, and averaging 19.6 days. 

26. The principal distinguishing characters between the 
nymphs and adults, besides the absence of wings and genitalia 
In the former and relative proportions of segments, are: The 
odoriferous organs ate located in the nymphs between the third 
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and fourth and fourth and fifth abdominal tergites while in the 
adult they are on the metathorax. The nymphs have two tarsal 
segments while the adults have three. 

27. The rice bug has two natural enemies in the Philippines— 
a predaceous tiger beetle, Ctcindela eexpuntata Fabr., and a 
Proctotrypioid egg-parasite. 

28. The following control measures suggest themselves from 
the results of the present experiments: 

Encouragement of the natural enemies of the insect that are 
already present here and importation of additional beneficial in¬ 
sects from other rice producing countries. 

Regulating rainy-season plantings. 

Production of immune or less susceptible Btrains by breeding 
and selection. 

Trapping. 

Catching the adults by an elongated bag dragged across the 
field, as practiced in India. 

Clean culture of the fields during and after the rice season. 

Handpicking of eggs. 

Spraying with contact insecticides. 
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EDITORIAL 


By Adriano Hernandez, Director of Agriculture 


Rice has so long continued to be the staff of life in the Phil¬ 
ippines, not to say the Oriental tropics, without which existence 
seemed barely possible, that when the claims of adlay as a grain 
substitute for rice were first advanced it came as a shock. It 
did not seem believable. Since then experiments have been 
made with the grain as a bread stuff which have shown the 
practicability of using adlay as a substitute for wheat and rice. 
Laying aside its evident value for the latter purpose, the im¬ 
portance of the discovery of a grain comparable with wheat 
in quality which can be grown in the tropics can hardly be over¬ 
estimated. In the Philippines our wheat fiour imports have 
increased within the past decade from 27,700,000 kilos valued 
at M,013,000 in 1911, to 46,700,000 kilos valued at W,434,000 
in 1920. Then, adlay is a dry land as distinguished from a sub¬ 
merged crop. It dispenses with paddies. While this has not 
yet been done, there is no reason to believe that it cannot be 
harvested by machinery like wheat and sorghum. This will 
lower cost of production and give the consumer a cheaper and 
apparently a better bread stuff. 

While in adlay we have a native food plant of merit, the avo¬ 
cado, a fruit of exceptional value from the American tropics is 
gradually gaining prominence and small orchards are being 
planted as rapidly as plants are becoming available from home 
grown and imported seeds, and the people are beginning to like 
this, one of the best gifts received from America. 

The illuminating articles on the little known Island of Min¬ 
danao which appeared in this Review last year are in this issue 
complemented by a general review, which, together with those 
previously published, it is hoped, will arouse greater interest 
in the development of the natural resources of that immense 
and fertile territory, where there is abundant room for the 
production in large quantities of tropical staples such as rice, 
sugar, coffee, copra, hemp, and many other crops, under un¬ 
usually favorable soil and climatic conditions. 




AGRICULTURAL CONDITIONS IN THE PHILIPPINES, 

1920 

By Antonio PkAa, Chitf, Divimon of Farm StatitUc*' 


Never before in the history of the Philippine agriculture did 
the country enjoy a year of greater prosperity nor witnesses 
a period of more progress than during the agricultural year 
of 1920, and the results obtained were significant in that not 
only did the better yields secured show that better methods of 
farming had been employed but also that the farmers had dis¬ 
played an unusual amount of fortitude in the face of the ad¬ 
verse weather conditions that prevailed for part of the year, 
inasmuch as they produced more food cropB than ever to help 
make the country self-eupporting. Several typhoons that cul¬ 
minated in extraordinary floods coincident with the time of 
planting and transplanting rice, and the trancazo epidemic that 
invaded the whole Archipelago at the beginning of the year, 
were threatening forces that they bravely defied, replanting the 
destroyed areas of rice or planting the sugar cane fields to com, 
while they worked late into the night to make up for the short¬ 
age of hired labor. 

During the last ten years, the average annual rate of in¬ 
crease of value of these crops was 16 per cent or 1*35,744,000. 
Though the two preceding years, 1918 and 1919, showed each a 
remarkable increase, 1920, despite unfavorable weather con¬ 
ditions registered the surprising and stupendous increase in value 
of 60 per cent or ^228,438,000 over that of 1919, which was 27 
per cent or W6,768,000 greater than 1918, which in turn was 
48 per cent or M.17,761,000 greater than 1917. The average 
yields per hectare were as a whole 21 per cent greater than 
those for the preceding five-year period of 1910-14, and those 
for the single year of 1920 were 4 per cent greater than those 
for 1916-19, notwithstanding the damage done to crops by 
typhoons and heavy rains. 

VALUE OF SIX LEADING CHOPS 

High prices, due to the greater needs created by the European 
War and the dislocation of the world’s trade, were a powerful 

‘Extracts from the author’s annual report ending December 81, 1880. 
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incentive to the farmers to Increase the area of their crops; 
bat tile actual agricultural prosperity of the Islands was not all, 
however, due to high prices. 

The wave*of modern knowledge of farming that has flooded 
other countries has reached and washed away many of the an¬ 
cient notions and prejudices transmitted from generation to 
generation. Machines for plowing and threshing are now much 
in use in the rural districts; seed selection is widely known 
and practiced by many hacenderos; the up-grading of stock is 
common, while ordinary farmers now understand the great laws 
of demand and supply better, and they invest their small savings 
in rural credit associations, insure their work animals in the 
Government society and heartily cooperate with it in stamping 
out pest infestations and plant and animal diseases. 


ST AND AM) CROPS 


Rice .—The most notable success of the year for itB significance 
in the economic status of the islands with respect to food, was 
in the production of rice. For three quarters of a century the 
production of this cereal has been falling short and of late years 
this shortage has been growing considerably, as witness the 
figures for rice importation. But the high prices that have pre¬ 
vailed of late years and other factors that have greatly influenced 
this industry, as explained in other pages of this report, so 
strongly stimulated the growers that they succeeded, contrary 
to early expectations, in gathering a record crop that came very 
near meeting the local demand. 

During 1917 rough rice sold for T2.S5 per cavan (75 liters). 
This price advanced to W.77 in 1918, to P5.58 in 1919 and to 
P7.01 in 1920. Responsive to this rise in value, plots for many 
years lying fallow were planted and new lands opened up an 
increase of 21 per cent in 1920 over the area of 1917, thereby 
resulting. 

Tabu I.— Riot. — Ar*a etUHvaUcL — H«etan* 


1915 

1917 

1918 

1919 
1989 




1,192,141 
1,048,767 
1,078,891 
1,141,242 
1,244,987 
1,180,718 
1,140,829 
1,225,692 
1,808,140 
1381429 
1,484496 • 
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As aforesaid serious damage was done to crops by typhoons 
heavy rains and floods and rice was one of the crops most 
injured the seedbeds and a considerable area of newly trans 
planted nee being destroyed but the fanners worked stren 
ttously, aided by the field employees of the Bureau of Agriculture 
who secured and loaned them seeds to replace the areas de 
stroyed and the crop was saved with little loss 

The production for 1920 was 2 725 785 600 litero which was 
192 162 000 liters or 8 per cent more than that of the preceding 
year and 677 524,125 liters or 88 per cent more than the five year 
average of 1915-19 This crop sold in the municipal markets 
brought to the farmers the enormous amount of 1*254 855 885 
or 87 per cent more than what they received last year 
The following tables show the annual production of cleaned 
nee in these Islands for 1910 to 1920 and the importations for 
the same penod (Table II) according to the Customs figures, 
and the average price per cavan during those years (Table III) 
Hap I shows the distribution of the 1920 crop by provinces 


Table II — Cleaned Rtoe Kilo* 



Production 

Importation 

1910 

628 064 408 

184 f19 982 

1911 

674842 088 

208 082 707 

1912 

726 420 104 

260 249 668 

ion 

685 068 024 

179204906 

1914 

686 680 702 

81 788 027 

1915 

408 917 748 

176 541102 

1916 

584 608 192 

188 016 248 

1917 

701 748607 

179912497 

1918 

1004 007885 

159180 611 

1919 

947 584 047 

148 724 268 

1920 

1019 809 608 

11018187 


TABLE III —Rough nee price* pe » cavan (1J € blot) * 


1910 

W01 

1911 

801 

1912 

844 

1918 

286 

L914 

252 

915 

276 

916 

268 

1917 

286 

1918 

877 

.919 

658 

1920 

701 
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Sugar cane .—With a alight decrease of 2,796 hectares or 1 
per cent as compared with the preceding year, due to unfavor¬ 
able weather and the prevalent trancazo epidemic during the 
planting season, this crop registered, nevertheless, a record 
figure both in production and value that more than compensated 
for the loss in hectarage. 


Tabu: IV. — Sugar cane.—Area cultivated.—Hectares 


im 

1911 

1912 
1918 
1914 
1918 

1916 

1917 

1918 

1919 


88466 

120,818 

164461 

176418 

169,486 

178,092 

179,761 

185,981 

206,511 

200,199 

197,408 


The production for 1920 was 428,580,258 kilos of sugar, 3 
per cent more than the yield for 1919. It was gold in the munic¬ 
ipal markets for M.69,257,117 a phenomenal increase of 114 
per cent over the value obtained last year, largely due to high 
prices. The following shows the fat profits made during the 
last few years and especially in 1920. 


Table V .—Sugar price*, per picul (83 JIB kHot) 


1910 

1911 

1912 . 

1918 . 
1914 . 

1916 . 
»lfl . 

1917 . 
1916 

1919 . 

1920 . 


W.82 

6.82 

6.82 

6.06 

4.76 
6.41 
6.66 
6.20 

6.76 
11.88 
22.66 


Of the total production of sugar for this year 58,446 kilos 
or less than 0.01 per cent refined sugar, 82,555,855 kilos 
or 20 per cent was centrifugal sugar, 76,988,846 kilos or 18 per 
cent was muscovado in pilones, 282,270,824 kilos or 55 per cent 
was muscovado in bayones and 81,717,282 kilos or 7 per cent 
was panocha. There were besides, 4,095,979 liters of molasses 
produced and 10,069,812 liters of basi. 
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Table VI.— Sugar production.—Kilos 

1910 . 162,689,827 

1911 ---._. 248,924,674 

912 ....-.... 266,248,018 

L818 . 818,061,488 

914 . 870,442,666 

1916 882,102,669 

L916 . 874,012,741 

L917 . 886,798,880 

L918 .._ 480,686,694 

919 ..__.. 411,272,669 

L920 . 428,680,268 


Coconuts .—This is another crop that made a new record during 
the year, not only as to the number of trees, but also as to the 
production of copra and the value of its by-products. 

At the end of the agricultural year there were 79,406,104 
trees planted against 74,660,102 for the previous year. Al¬ 
though there was registered a decrease in the production of the 
home-made coconut oil, since only 2,879,452 liters were pro¬ 
duced this year against 5,142,213 liters that were made in 1919 
and the production of tuba declined from 100,315,522 liters 
gathered in 1919 to 98,068,843 liters in 1920, there was a sub¬ 
stantial increase in the production of copra, which more than 
offset the loss sustained from other by-products. The remark¬ 
able reduction in the production of the home-made coconut oil 
of this year was due to the considerable waste in producing 
it by crude methods and therefore the expense. Coconut oil 
factories turn out a comparatively cheap article. 

The years’ produce of copra was 361,605,373 kilos of which 
881,903 kilos are steamed copra, 197,692,998 kilos are smoked 
copra and 163,530,472 kilos were sundried copra. 

TABU) VII.— Coconut* 



Tr*«a Copra prodoo- 
plauttd. tbm(kfloa) 

82,888,644 118,140,822 
41,696,166 118,328,114 
46,186,849 174,086,886 
44,642,411 116,699,818 
49,190,368 107,882,981 
62,829,678 171,678,968 
64,168,847 141,764498 
60,244,047 186,610,962 
67,120,899 846,666,686 
74,660,102 849,884,866 
79.406.104 861.606X78 
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Prices for coconuts for 1920 Bhowed a tremendous income 
from copra. In 1919 the prices were already high and the 
aggregate value of all coconut products reached the respectable 
amount of 975,488,291. This year, however, it increased to the 
phenomenal sum of 9128,196,891, which means a record in¬ 
crease of 70 per cent over the preceding year. 

AbacA .—Despite the falling prices, abacA producers have not 
been much discouraged as they have kept increasing the areas 
cultivated of this fiber. During the year there were 559,856 
hectares cultivated against 515,568 in the preceding year. The 
low prices this fiber commanded this year is shown by the fact 
that while the production increased from 148,840,800 kilos in 
1919 to 165,081,488 in 1920, the value showed a loss of 8 per cent, 
as only 968,058,847 came to the growers in exchange for their 
increase of 11 per cent in production. 


Table VIII —Abaed 



Araa 

cultivated* 

Production* 

Value 


tfMtarN. 

KflM. 


mo 

. 476,136 

168,462,144 V26,962,848 

ion 

.... .... 404,160 

171,879,698 

27,500,786 

1912 

. 482,804 

169,478,876 

28,706,208 

1918 

. 868,211 

140,620,882 

82,819,676 

1914 .. 

..._.. 487,470 

187,685,558 

29,968,009 

1916 

.. . 467,866 

164,192,492 

80,420,742 

1916 

... 448,668 

152,766,278 

42,767,888 

1917 

. . 488,500 

160,958,866 

68,598,186 

1918 

612,608 

166,868,644 

92,498,224 

1919 

. .. . ... 816,588 

148,840,800 

66,1)06,006 

1920 . 

. _. ... 569,856 

166,081,488 

68,058,847 


Com .—Breaking the time-honored rule that a greater pro¬ 
duction of rice means a smaller production of corn, this year 
both came together and made a brilliant record crop. 

Four hundred thirty thousand seven hundred fifteen hectares 
were planted last year, yielding 426,456,940 liters of shelled 
corn which were sold for 987,591,428. This year, although 
heavy rains and typhoons handicapped the work in the fields and 
damaged the plantations, the farmers put under cultivation 
587,185 hectares, gathered 552,907,850 liters and sold for 
950,910,867. This means that though they paid this year 26 
per cent more for cultivating their hectarage, they raised 80 
per cent more food and were 85 per cent richer than last year. 
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Tablc IX.—Com 



Atm 

cuHStnUd, 

Production, 

Vnlm 



LUf. 


1910 

. .. 288,268 

185,068,066 

W ,661,185 

1911 

.. 302,616 

186,404,700 

8,728,740 

1912 

. . 840,196 

274,964,929 

12.868,869 

1918 

. 888,709 

825,460,460 

469,961,119 

16381,082 

1914 

. 421,509 

16,878304 

1916 

443,048 

618,126,878 

16,067,668 

1916 

... 432,766 

496,270,874 

14,723362 

1917 

... 428,293 

478,669,086 

17,689,800 

1918 * 

418,386 

897,177,778 

21,372,123 

1919 

. 430,715 

426,466,940 

87,691,423 

1920 

. .. 587,186 

562,907360 

60,910,867 


Tobacco .—In the order of value, this crop was always the 
last among the six leading products. This year it held the same 
place, but recorded a considerable increase not only in the area 
cultivated but also in the production and value as well, having 
obtained the highest percentage in hectarage, the second in 
production and the fourth in value. Encouraged by the in¬ 
creasingly favorable opinion of Philippine tobacco abroad, the 
producers raised in 1020, 64,893,584 kilos of leaf tobacco from 
101,128 hectares which brought them the substantial amount 
of P26,765,947 against 56,497,748 kilos, 73,859 hectares and 
M7,585,449 respectively for the preceding year. These figures 
broke previous records by 16 per cent, 37 per cent, and 52 per 
cent respectively. 

Table X. — Tobacco 


onltivKtcd 
Jfrotortf. JKZm. 


1910 

68,626 

28,006,778 

*■4,201,017 

1911 

69,016 

26,618,182 

8,827,720 

1912 

. 67,041 

29,688,169 

4,487,476 

1913 

. . . . 68,991 

46,060,890 

6,909,069 

1914 

. . 60,890 

46,781,468 

7409,867 

1916 

68,342 

88,802,964 

6,684,679 

1916 

68,918 

41,189,174 

7469,169 

19i7 

. 61,776 

48,928,621 

10,888,628 

1918 ... 

. 78,448 

61,556,822 

16,219,166 

1910 

. 78,859 

56,497,748 

64,898,584 

17,686,449 

1920 

. 101,128 

26,766447 


Maguey .—Because of the increasing demand for substitutes 
for fibers of higher values, the maguey crop made this year 
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a record in hectarage, production, and value. The hectarage^ 
for this year was 30,567 against 28,465 in 1919 and the produce 
was 18,178,050 kilos worth TC,407,959. Compared with the 
previous year, when the production was 12,818,392 kilos and the 
value W,919,750, this crop registered a 7 per cent increase in 
the area cultivated, 47 per cent in the production, and 78 per 
cent in the value—one of the highest percentages of increase 
among the leading products. 


Tabu XI.— Maguty 



Area 

cuHivmtod. 

Prod action. 

Vata* 


Hectare*. 

Jttto*. 


1912 

8,598 

4,628,331 

*665,399 

1918 

. . 9,288 

8,619,970 

470,696 

1914 

18,218 

7,688,802 

860,764 

1918 

. . 19,218 

6,816,682 

622,687 

1916 

80,804 

18,889,722 

1,747,268 

1917 

28,099 

17,190,019 

8,868,361 

1918 

. 82,001 

10,664,786 

8,707,218 

1919 

. 28,406 

12,818,892 

1,919,760 

1920 .... 

_ 80,607 

18,178,060 

8,407,969 


Cacao and coffee .—These two crops registered this year the 
greatest yield of the past decade. Raised practically for home 
consumption, both are bound to hold a prominent place, for the 
natives are great consumers of coffee and chocolate, and import 
large amount every year. 

There were found to be 1,871,700 cacao trees planted yield¬ 
ing 823,500 kilos and 2,015,200 coffee trees producing 998,800 
kilos worth nearly two .million pesos. There was an increase 
for cacao of 1 per cent in the number of trees and of 44 per 
cent in the production; and for coffee, of 4 per cent in the trees 
and of 34 per cent in the production. The status of both crops 
since 1914 is given in the following tables: 

Tabu III.—Cocao 


ptatttod. PnxtaeUon. V«h* 

JEflo* 

1914 .. .1,668,864 666,802 9464,067 

1916 . 1,869,686 626,611 898,991 

1916 .- 1,719,684 658,857 846,069 

1917 .- 1,618,010 687,886 888,500 

1918 . .. 1,827,928 566,200 620,670 


1919 . .— 1,868,188 672,740 686,068 

1920 .-.. 1,871,700 828,600 924,700 
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Tabu XlU^-Coffte 

Trc*n 
plan tad. 


1914 

.. 1,069,996 

026,408 

*802,771 

1916 

. 2,0984200 

694,804 

842,168 

me 

. -- . -.2,110,074 

752,196 

361,764 

1917 

... .. 1,660,295 

694,620 

281,690 

1918 

.-.. 1,920,571 

721,856 

446,988 

1919 

. 1,981,680 

717,288 

614,838 

1 GOA 

.. 2,015,200 

998,800 

828,800 


Miscellaneous field crops and vegetables .—Though this was the 
first time that data on vegetables and root crops were gathered 
and comparison with other years is therefore impossible, and 
though little of these crops is grown commercially, the aggregate 
area planted thereto this year and the income derived therefrom 
was considerable. One hundred thirty-eight thousand seven 
hundred twenty-two hectares cultivated to different crops brought 
to the farmers the fat sum of *11,775,800. Considering the 
losses sustained by these crops on account of unfavorable climatic 
conditions and the waste because of home-growing methods, the 
income is quite satisfactory. 

The most important among these crops were, sweet potatoes 
widely known as “camotes” and largely consumed as a sub¬ 
stitute for rice and corn and the chief food of mountain races; 
cassava, or tapioca plant, a most valuable food; mongo, eaten by 
people and hogs; and gabi, rated next to the sweet potatoes 
among the chief food products. To these four crops alone, there 
were 118,007 hectares planted with the value of **8,615,100, 
and a production of 177,192,000 kilos for sweet potatoes, 
21,692,000 kilos for cassava, 6,982,200 kilos for mongo, and 
27,687,800 kilos for gabi. 

The following table shows the areas planted to nine selected 
vegetable and root crops and the value of each for the year 1920. 


Table XIV.— (Revised) 


Crop* 

Arm 

cultivated. 

VaIo* to 

p**o*. 

Beans 

Hectar** 

0,978 

684,700 

Gmm 

10,628 

1,502,200 

Gabi . ... 

10,428 

1,213,600 

Mongo ... - 

26,777 

1,604,000 

Peanuts_ 

5,702 

617,500 

Sweat potatoes . 

65,174 

4,895400 

Tomatoes . 

6,890 

766,400 

Tugui. 

1,778 

850,200 

Ubi..... 

44507 

741,900 

* 

188,722 

11,775300 
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Fruit production .—As with vegetables, the figures for fruit 
trees of this year are the first ever gathered by the Bureau of 
Agriculture. Figures for eleven ^different kinds of fruits are 
presented herein, and while only some of the fruits have com* 
mercial value as yet, a promising future is awaiting the rest. 
The leading fruits were bananas, with 39,821,300 bunches sold 
for n5,887,800; mangoes, one of the most delicious and prized 
fruits of the world, of which 120,805,900 were marketed for 
*3,368,900. Lanzones, another delicate and refreshing fruit, 
brought to the growers n,999,700, and papayas yielded produce 
to the value of ¥$05,900. 

The following shows the aggregate value of eleven selected 
fruits. 


Tabu XV.— (Reviaed) 

Value 


Bananas 


... 16,887,800 

Cacao - 

_ 

024,700 

Chicos 


120,500 

Coffee 


828,800 

L&nxonee 


1,999,700 

Mandarin 


281,400 

Mangoes . 


3,368,900 

Oranges 


258,500 

Papayas . 


905,900 

Pllinut 


898,300 

Pineapple 


402,800 

26,822,800 


Owing to the short time available between the end of the 
year and the writing of this report, it is # not possible to present 
figures regarding livestock for an earlier period than that end* 
ing December 31, 1919, and therefore, the following figures are 
for that year. Statistics for 1920 will be furnished a little later. 

With the one exception of goats, all other animals—carabaos, 
cattle, horses, hogs, and sheep, registered for 1919 showed in¬ 
crease over the preceding year. 

Contrary to common belief these increases have been regis¬ 
tered continually since 1910, despite serious epidemics of epizo¬ 
otic diseases excepting only one year, in 1916, for horses, 1918 
for cattle, and 1919 for goats. 

That the current belief that animals have decreased due to 
continuous and long infestations is groundless, is proven by the 
figures on records, which show that since 1910, the carabaos 
have increased by 96 per cent, cattle by 178 per cert, horses by 
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79 per cent, hogs by 90 per cent, goats by 78 per cent, and sheep 
by 89 per cent, all daring the course of only nine years. 

The rate of mortality because of disease during 1919 was 
20.4 per 1,000 for carabaos, 88.4 per 1,000 for cattle, 40.4 per 
1,000 for horses, 45.8 per 1,000 for hogs, 85.0 per 1,000 for 
goats, and 85.8 per 1,000 for sheep. If compared with the pre¬ 
vious year 1918, there is gain in favor of 1919 of 1 per 1,000 
for carabaos, 8.1 per 1,000 for hogs, 10.8 per 1,000 for goats, 
and 4.8 per 1,000 for sheep, and a loss of 8 per 1,000 for cattle 
and 8.1 per 1,000 for horses. 

Comparing the relative deaths of both years, figures show a 
better control of diseases during 1919, because with a larger 
number of heads, there was a general decrease' in the number 
of deaths of 27 per cent from 1918 of carabaos, 4 per cent of 
cattle, horses, and hogs, 48 per &nt of goats, and 30 per cent 
of sheep. 

On the other hand, there was, with the one exception of cattle, 
a general decrease in the rate of natality during 1919. This is 
due to the fact that the high prices paid for livestock are tempt¬ 
ing the owners, who send to the markets more grown animals 
than they should, thereby decreasing their available stock for 
reproduction. 

As long as this practice continues to decrease the size of the 
herds, the livestock industry is bound to remain stagnant. 

Table XVI 



Carabao*. 


Hoim*. 

1910 

705,758 

243,180 

138,199 

1911 

809,267 

289,771 

146,641 

1912 

911,318 

337*02 

162*88 

1913 . .. 

1,047,164 

418,114 

179,089 

1914. 

1,147,438 

477*,786 

215,826 

1915 W .. . 

1,221,966 

584,123 

223,195 

1916 

1,228,836 

667,466 

203*64 

1917 . ... 

1,271,208 

603,107 

214*09 

1918 

1,888,082 

601*97 

284,041 

1919 

1*88,244 

678*26 

255*80 


Hose 

Goat*. 

Sbotp 

1910 - - - 

1,687,838 

422,185 

88*06 

1911 . 

1*61*81 

441,825 

92*17 

1912 - 

1,786,047 

476,688 

97,640 

1918 - - 

.2,016,736 

629,180 

104,147 

1914 . . 

2,286,880 

692,042 

118,010 

1915. - . 

2*21,148 

644*62 

129*09 

1916. 

2,784*03 

661*59 

142,091 

1917 - . 

. 2*10,787 

722*82 

166*27 

1918 ... .. 

2*94*08 

741*77 

166,686 

1919 ■ ..a. 

3,129,676 

781*49 

168,181 
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Paradoxical as it may appear, the European War caused a 
sadden and pronounced development of agriculture in these Is¬ 
lands. The reduction in the supply of foodstuffs and raw ma¬ 
terials and the interruption of the oversea routes the world 
over, coupled with the destruction and waste resulting from the 
war, created a considerable great demand for supplies, which 
was not overlooked by our farmers. 

The year 1920 registered phenomenal increases both in the 
production and value of practically all crops, due largely to the 
higher prices that these commanded. As prices were still rising 
when the planting season of sugar cane, rice, and corn began 
the growers extended the already augmented areas under cul¬ 
tivation in the face of such difficulties as shortage of cane points, 
labor and heavy rains and floods. As a result of their diligence 
of 1921 will probably see a new record in crops. The year 1920 
witnessed the largest rice crop ever gathered in the Islands, 
but 1921 will beat it by 6 per cent if nothing unfavorable hap¬ 
pens before the harvest. There is hope for 88,144,528 cavans of 
rough rice or 1,019,399,508 kilos of cleaned rice. 

And if this flattering hope is entertained with the rice crop, 
it is incomparable with what is expected from sugar cane. No 
effort has been spared; new lands have been opened up, rice and 
corn lands have been planted to sugar cane, every bit of energy 
has been employed to increase the crop, and in fact, if present 
indications do not fail, they will succeed beyond measure. In¬ 
deed it is feared by some that the mills now operating will not 
be able to handle the cane that will be gathered. 

The production for 1918 was the highest on record— 
430,685,694 kilos, hut it is predicted that the production for 1921 
will be 652,027,000 kilos which is 28 per clnt more than the 
highest record and 30 per cent more than the 1920 figures. 

With a much lower output but one none the less flattering, the 
copra production for 1921 promises to break all records made. 
To the number of trees actually bearing there will be 3,000,000 
more added thiB year and if the 1920 conditions prevail, it is 
believed that the production of copra will be 881,388,000 kilos, 
or 6 per cent greater over the 1920 crop. 
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To crown all these brilliant prospects there comes corn with 
an area for 1921 greatly extended by approximately 20,000 hec¬ 
tares over the preceding year. Although seriously affected by 
adverse weather conditions in some districts the increase in area 
will be more than enough to offset this loss and still make a sub¬ 
stantial gain. According to latest information, this grain will 
yield 7,875,000 cavans or 7 per cent over the highest record of 
last year. 

AbacA is the only exception. Declining prices have discour¬ 
aged most farmers, who will most probably turn their attention 
to other and better paying crops. Accordingly it is presumed 
that the production of this important fiber will suffer a loss of 
20 per cent, or 182,000,000 kilos. 

Opposed to this brilliant prospect from the combined efforts 
of man and nature to make the land produce lies the uncertain 
factor of the falling price of rice. 

For three quarters of a century the Philippines have been de¬ 
pending upon foreign countries to make good the usual annual 
shortage. The reasons for this can be traced to the successful 
growing of the main Philippine export crops. The chief produc¬ 
ing provinces in the Islands are located in the regions having 
a distinct dry season and can not, therefore, raise but one crop 
a year. The cultivation of rice requires much labor, and with 
the lack of work animals and hands, the absence of adequate 
Bystems of irrigation, and modern methods of harvesting, the 
yields are low and the cost of production very high. On the 
contrary, the plentiful labor of Indo-China and Siam, from which 
the Philippines import nee, makes for low cost of rice produc¬ 
tion therein, and considering the large amount they raise and 
the usual low rate of exchange, it is more profitable for the 
Philippines to import foreign rice even with the present high 
freight charges than to produce it locally, so the merchants do 
import large quantities. As the rice prices prevailing in the 
Islands are regulated by the price of foreign rice, and the local 
growers can not compete with these prices, they turn their at¬ 
tention to the export crops, and thiB will likewise take place 
as soon as the pre-war prices come back, unless proper measures 
are taken to maintain the present high production. 
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Tabus XVIII —Shelled com $tatxet%oe for the year mdmg June SO 1SS0 


i 

* ProrinoM 

1 _ 

Areecul 

tivrted 

Products n 

Average 
produc¬ 
tion per 
hectare 

Average 

•ar 

Total value 



| Hretort* 

Uien 

Liter* 


i 


IS 

Abra 

\ 10 

016 

s 

437 160 


886 

ro 060 

P499 018 

SO 

Aguaan 

3 

196 

1 

830 860 


886 

07S 


US 071 

36 

8 

4X9 

8 

668 886 


760 

106 


887 871 

37 

Antique 

8 

887 

2 

186 086 


000 

088 


184 017 

SO 

Bans 

1 

Oil 


830 176 


886 

006 


80 168 

47 

Batanae. 


67 


08 660 

X 

660 

094 


8 660 

» 

Bttamw 

88 

864 

38 

220 076 


076 

070 

1 

841 004 

6 

Bohol 

88 

886 

81 

777 800 

1 

186 

086 

2 

788 S10 

34 

BnUdaon 

l 

127 

1 

001 260 


886 

076 


76 560 

31 

Bulacen 

6 

880 

1 4 

817 460 


876 

003 


800 441 

7 

Cagayan 

28 

068 

£6 

080 860 

1 

126 

070 

4 

040 685 

44 

Camarinee Norte 


286 


S28 460 


826 

091 


80 861 

SI 

Camarinee Sor 

1 

687 

1 

688 476 

1 

126 

087 j 

( 

146 114 

14 

CapU 

8 

360 

i 8 

102 826 

1 

060 

081 

1 

680 171 

S3 

Cavil* 

6 

088 

1 0 

608 086 


760 

101 


874 888 

1 

( ebu 

108 

070 

170 

206 876 1 

1 

060 

008 

16 

880 670 

43 

Cotabato 


68/ 


406 200 


760 

069 


44 188 

40 

Davao 


806 


681 126 


760 

006 


63 260 

IS 

Doooe Norte 

7 

988 

7 

486 900 


900 

080 

108 


TOO 188 

16 

HocooSut 

9 

0S1 

7 

671 876 


826 


78/ 860 

H 

Doilo 

20 

ISO 

18 

747 660 l 


676 

091 

1 

261 780 

8 


83 

674 

87 

1S7 076 1 

1 

125 

008 

8 

666 100 

SS 

Laguna 

1 

408 

1 

066 286 


760 

078 


00 188 

SS 

Lanao 

1 

760 

l 

874 176 


060 

084 


166 750 

17 

La Union 

6 

010 

6 

470 400 


186 

118 

^ 8 

648 708 

6 

i I*?** 

| 89 

604 

86 

668 160 


200 

096 


406 840 

46 

Marin duqua { 

1 

803 


176 126 


626 

069 


12 006 

SS 

Mindoro 

1 

003 

1 

186 160 1 


060 

104 


121 186 

S 

Miaamla 

1 24 

840 

SO 

080 860 | 


485 

089 

a 

186 760 

SS 

Mountain 1 

1 1 

660 


788 075 


460 

060 


60 737 

19 

NuevmMja 

6 

088 

r 

610 226 


125 

089 


600 818 

41 

Nueve Vlaaaya 
OceidentaJNegrge 1 


618 


618 060 


200 

068 


88 886 

S 

[ 88 

SOS 

86 

808 760 | 


060 

101 

2 

663 080 

4 

Oriental Negros 

1 so 

106 1 

86 

414 760 


000 

006 

s 

460 611 

48 

I ala wan 


287 


8ir 075 


185 

189 


40 618 

18 

Pantpanca 

12 

238 j 

8 

846 S85 , 


676 

108 


967 341 

10 

87 

Paagaslnaa 

iu*2 

12 

1 

086 

Oil 

14 

064 685 
780 876 


i 2 r 
67 D 

10 

009 

l 

407 807 
78 016 

90 i 

RomMon 


810 


741 460 


900 

089 


06 107 

88 

Samar 

1 8 

661 

8 

264 700 


000 

116 


877 606 

14 

Soraofon 

8 

081 

2 

689 116 


836 

088 


887 SOS 

66 

Suhi 


386 


J98 876 J 


626 

076 


14 476 

18 

Surtfao 

6 

766 

6 

682 760 


076 

07f 


48/ 110 

86 

Tame 

8 

888 

2 

678 600 1 


900 

096 


84/ 868 

u 

Tnyabaa 

a 

116 

8 

188 775 J 


6~6 

100 


286 618 

3ft 

Zambalea 

i 

086 


711 676 


676 

091 


64 676 

86 

Zamboanga 

4 

017 

4 

062 700 


076 

106 


618 "TO 

! 

Total Philippine lelaade 

1 687 186 1 

1 668 907 860 1 

|— 


1 m\ 

1 60 910 867 


Average 


I 

I 


! 1 060 j 

; 



102801 
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Tabus XIX .—Sugar cane statistics, year ending June 80,19t0 


I. . | Product* derived bom wear cm. 

Aru* cul- ; — 


M 

a 

Provisos* 

tivated 

Sugar 

Panocba 

1 


Heel i roa 

Kilo* 

Pi cut* 

Kilo* 

Picul* 

27 

Abrm 

526 

81,816 

603 

624,785 

8,297 

42 

Aiunn 

16 



10,752 

170 

34 

Albay 

319 



126,487 

1,999 

10 

Antique. 

3,244 

6,458 ,331 

102 ,108 

2,630 

40 

18 

Bataan 

1,892 

3.100,516 

49 ,020 



43 

Bita&ea 

32 



7,274 

115 

8 

Batangas 

24,760 

66 ,073 ,609 

870,729 

6,199 

98 

26 

Bobo] 

687 

88,560 

1,400 

642,688 

10,161 

89 

Buiddnon 

93 



30,044 

476 

12 

Bulaean 

5,184 

6.486,768 

85,941 

17,880 

274 

as 

Cagayan 

114 

88,660 

1,400 

48 ,826 

086 

86 

Camarine* Norta 

367 



104,615 

1,654 

28 

C amarine* Sur 

1,132 



921 ,806 

14,674 

14 

Capia. 

1 ,675 

3 .843 ,260 

60,763 

1 ,220 .409 

19,295 

16 

Cavlto 

2.627 

8 ,564 ,770 

66 ,860 

949 ,180 

15,006 

18 

Cebu 

2,720 

4,800,169 

75 ,892 

623 ,682 

0.869 

41 

Cotabato 

11 



12 ,270 

194 


Davao 






21 

Jloeo* Norte 

8,867 



1,635,204 

24,27* 

6 

I loco* Sur 

6,524 

14,861,087 

284 ,799 

612 .386 

9,688 

6 

Iloilo 

9.620 

18,474,123 

292,081 

640 ,596 

10,128 

44 

laabola 

181 



949 

15 

4 

laguna 

! 9,789 

18 ,854 ,086 

211,181 

7,181 ,6 01 

112,751 

82 

Lanao 

140 

139 ,782 

2,210 

42 ,314 

669 

16 

La Union 

i 2,940 

1,839 ,626 

29,086 

8 ,042 ,70b 

48.106 

19 

Leyte. 

i L ,081 

4,111 

66 

2.171,942 

84,889 

40 

Marinduque 

[ 89 



16,065 1 

254 

9 

Mindoro 

1 l ,992 

8 ,275 ,261 

180,834 

22,770 

860 

85 

Mlaamia 

! 71 

[ 9,487 

150 

111 ,610 

1,768 

24 

Mountain 

! 2,184 

l i 


890,497 

14,079 

20 

Nuova Edja 

1,109 

216,498 

3,407 

1 ,498 ,639 

28 ,618 

87 

Nuava Viacaya 

106 



66,976 

686 

1 

Occidental Negro* » 

60,419 

155 ,625 ,428 

2.460,481 



8 

Oriental Negro*. 

1 3,854 

1 12,388,844 

196 ,792 

2,087 

I S 

88 

Palawan 

49 



56,860 1 

868 

2 

Pampanga 

| 88,734 

63,883 ,965 

1 ,010 .028 

1 ,280,180 | 

20 4140 

11 

Pangaalnan. 

i 3,763 

1 4,480*814 

70,886 

1,410,222 

! 22 4196 

17 

Rkal 

s 2,536 

2 ,423 297 

38,818 

1 ,450,259 l 

22,929 


Romblon 


1 




31 

Samar 

338 



248 ,449 

8,849 

22 

Soraogan 

1 985 



1.09),695 

17,260 


Sulu. 



, 

V 


SB 

Surigao 

475 



741,416 

11,722 

7 

Tarlae. 

7,840 

18 ,889 ,772 

211.696 

1,809 ,844 

20,709 

29 

, Tayabaa 

408 

7,690 

120 

818 ,841 

4,954 

90 

Zambalo* 

395 

20 ,498 

324 

298,928 

4,647 

28 

Zamboanga 

177 



618 ,690 

8,120 


Philippine Inland* 

[ 197,403 

391,862,971 

6,195,462 

81,717,282 

601,469 
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Table XIX .—Sugar cane statistics, year ending June 90, 19S0 —Continued 


Products ttoriwd from 
sugar can ft 


Average price in th*i municipal markets 


Provinces 

Baid 

Molaast* 


Liters 

Litem. 

---— 

- 

— — 

Abra 

177 ,376 

184,646 
24 ,636 
180 

Aguaan 

AJbay 

77.666 

Antique. 

Bataan 


8,086 

Butane*. 

121 ,976 


Batanga* 

Bohol, 


670 ,900 

Bukidnon 


286 

Bui scan 


65,616 

Cagayan 

1 ,506 ,978 

l ,100 

Camarlnea Norte 


1 ,600 

G a mar in os Sur 

14,751 

3,670 

Gaplx 


200 

Cavite. 


6,550 

Cebu 


47 ,595 

Cotabato 


200 

Davao 



Iloco* Norte 

3 ,801 ,220 

008,634 

Iloco* Sur. 

1 ,830 ,012 

122,830 

IloClo 

600 

Isabela 

210 ,600 

61 ,800 

Laguna 

Unto 


> 23,448 | 

I 

La Union i 

Leyte 

Marinduquo 

626,268 

58,810 j 

i 

Mindoro 

Mlsamis 


97,3 ,26« 

Mountain 

107,880 

10 ,980 

Ntaeva Eef jo 

184 ,092 

16,022 

Nueva Viacaya 
Occidental Negro*. 
Oriental Negro*. 
Palawan 

31 ,152 

21 .805 


60 .000 

Pam pan ga 


224 ,914 

Pangaaman 

Himal 

Komblon 

Samar 

667 ,232 

412,080 
, 36,370 

Somogon 

Sulu 


971 

Snrlgao 

460 

200 

T arise 

259,020 

U7 ,6.39 

Tayabaa 

l ,450 

18,999 

Zambales 

Zamboanga 

1 ,820 

| 2,868 

Philippine Islands 

10,069 ,812 

4 ,096,979 


Sugar 

por- 


Panoeha per— 

lissi 

M ol as¬ 
ses 

Kilo 

Picul 

— 

Kilo 

| Picul 

Liter 

IJter 

ro ig 

rn 

41 

ro 12 

P7 

37 

ro 

P0 26 




12 

7 

69 


20 




18 

11 

48 

n 

88 

36 

22 

88 

19 

! 12 

00 


20 

40 

26 

26 






3$ 



19 

' 12 

00 

06 


21 

03 

40 

1 25 

60 


14 

36 

22 

81 

.14 

1 21 

60 






31 

19 

60 


12 

41 

25 

90 

80 

23 

00 


14 

24 

15 

00 

11 

1 7 

11 

34 

28 




24 

14 

89 


20 




19 

; 12 

23 

12 

24 

41 

26 

65 

34 

21 

67 


30 

33 

21 

17 

42 

i 26 

59 


25 

41 

25 

98 

36 

i 31 

90 


20 




36 

' 9 

2G 


50 




22 

1 14 

16 

10 

21 

31 

19 

46 

26 

10 

29 

26 

40 

42 

26 

75 

iR 

24 

00 


80 




JO 

12 

00 

20 

39 

44 

27 

09 

13 

20 

66 


08 

36 

22 

74 

12 

7 

01 



23 

14 

51 

24 

' It 

95 

32 

64 

37 

23 

45 

1 24 

15 

06 






; i« 

1 11 

27 



63 , 

S3 

27 

| 45 

1 28 

44 


06 

24 j 

1 

00 

ac 

21 

10 i 

. 



1 

l 


, * r ' 

i 10 

02 

20 

18 

39 ) 

! 24 

02 

37 

17 

00 ! 

! 12 - 

17 

1 

1 


! 48 

.10 

06 | 

22 1 

2K 

38 ' 

! 24 

12 


1 


05 

43 | 

1 27 

30 

18 


09 ] 






10 

! » 

8.1 



36 1 

22 

90 

39 

i 24 

94 1 


20 

39 ' 

' 24 

DO 

32 

) 20 

22 : 

46 

26 

46 i 

2R 

2,1 

38 


79 


21 




32 

' 20 

40 , 

i 


( 



39 

i 24 

67 ! 

1 


40 

i 

1 


n 

1 19 

46 ] 

12 

60 

28 

17 

90 

26 

i 16 

87 

84 

43 

32 ! 

20 

00 

27 

1 17 

21 | 

j 17 

43 

87 | 

23 

70 

30 

i 1H 

71 

28 

30 

1 

! 


31 

j 19 

91 



87 1 

28 

66 

30 

1 18 

95 1 

i 

24 i 

) 

18 
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Table XIX. — Sugar cane statistics, year ending June SO, 19to — Continued 


Province* 


Ahnu 

Affumn 

Albay 

Antique, 

Bataan. 

Batanea. 

Balanias. 

Bohol 

liukidnon 

Bulacan. 

Cagayan 
Camannot Norte 
Camarine* Sur 
Capix. 

Cavite 
Cebu 
Cote ba to 
Davao 
Ilocoa Norte 
Iloeoe Sur 
Iloilo 
lea be la. 

Laguna 
Lanao 
La Union 
Leyte. 

Marioduque 
Mindoro 
MU* mis. 

Mountain 
Nueva Edja. 
Nurva Viacaya, 
Occidental Negro*, 
Oriental Negros 
Palawan 
Pampanga. 

P angst In an 

Homblon 

Samar 

Horaogon 

Sulu 

Surlgao 

Tarlac 

Taymbae 

Zara bates. 

Zamboanga 


Value o( sugar cane products in tb« municipal markets. 


Sugar 


6,742 ; 


2,346,#00 - 

1 ,238 ,202 i 

1 

18,30#,146 ! 
31 ,030 | 

2 ,226.820 

21,000 j 

! 

1,666 .868 I 
] ,192 ,025 
1,071,804 


4,669,647 
7 ,813 ,648 

6,010,408 
50 ,260 
422 ,066 

1 .624 

4 ,862 ,834 

2 ,250 

84,016 

69 ,362,003 
6 ,346 ,876 

23,186,884 
1,763 ,916 
1,081.660 


8 ,788,664 
2,400 
7,680 


Panocha 

ei ,i as 

1,290 

22,961 

480 

1,380 
2,499 
219 ,479 
9 ,268 
6,302 
4 ,800 
24 ,628 
178 ,291 
418,096 
899 ,040 
216 ,866 
1 ,796 

843 ,702 
167,706 
243 ,072 
180 

2 ,329 ,846 
6,091 
719 ,003 
616,911 
2.864 
10,240 
40.718 
226,488 
401,628 
26,606 

366 
6,669 
604,800 
460,803 
A46 ,670 

78,626 
426 ,848 

228,198 
389,070 
85,266 
86,960 
161,688 


Baal 


Philippine Island* 


146,686,391 j 9,503,010 


Molasses. 


107,819 

8,481 

7,141 


498 ,514 
1 ,747 


610,760 | 
474,796 

42,100 ' 
202,630 . 


302 ,688 


66 

89 .183 
246 
507 


Total value 


46,172 
4,927 
69 . 
1,617 | 

97,486 I 

I 

34 : 
9.106 
860 
320 
894 | 
GO ( 
1 ,638 , 
9,619 

100 j 

188,006 | 
48,804 | 

160 I 

20 ,480 
1 ,876 

.11 ,727 


I 


40,432 I 
22,711 I 
6 ,817 1 


I 


48 ,663 

I ,966 ' 
2,659 i 
8 ,254 | 
2,600 | 

i 

14,374 ! 
102,644 
7,724 i 


893 

100 
59 ,376 
8 >206 
870 


2,416,628 761,190 


m0 ,871 
6 ,217 
»1,601 
2 ,848,087 
1,238,202 
8,621 
18,409,180 
251 ,409 
9,297 
2 ,241,288 
624 ,674 
24,948 
180,982 
1,976,514 
1 ,698,608 
2,197,188 
1,896 

1,142,497 
6,260,911 
8,066 ,870 
62,760 
8 ,242,190 
66 ,341 

1 ,376,426 
518 ,486 

2,864 
4 .411.287 
42 .968 
267.886 
611,813 
41 ,677 
69 ,864 ,608 
C ,346,242 
6,689 
23 ,686,668 

2 ,620 ,040 
1 ,634 ,864 

78 .626 
426,241 

228 ,849 
4,276,288 
90.106 
96,017 
161,688 


169,267,117 
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Tabui XX. — Coconut atatiettca, year ending June SO, 1920 


3 

Province* 

Traaa 

planted. 

Tree* 

bearing 

Nuts gathered 

Nuts 

consumed 

(or food 

42 

Abra 

Number 

6,236 

Number , 
2,112 l 

Number 

41 ,199 

16,283 

21 

Aguaan 

Amay 

686,179 

290,666 \ 

9,879,209 

77,083 

8 

4 ,306 ,742 

3,266,746 ' 

54 ,6G9,912 

15,870,371 

26 

Antique 

496 ,099 

224 ,126 

2,613,405 

276,974 

86 

Bataan 

28 ,626 

11 ,690 . 

187,549 

121,522 

40 

Balansa 

23,696 

16,441 : 

54 .690 

19,196 

42 

Batangaa 

1 ,042 ,767 

193,760 

6 ,677 ,2KG 

2 ,408 ,046 

9 

Bohol 

2,496,201 

1 ,403 ,789 

41 ,633 ,883 

880 ,077 

88 

Uukldnon 

10 ,297 

10,276 

101 ,900 

1 ,900 

46 

Bulacan 

21,684 

2,613 

14 .500 

> U,469 

to 

Cagayan 

106 ,280 

60,334 1 

1 ,477 .024 

1 ,103,476 

18 

('amarine* Norte 

1,477 ,474 

900,010 

16,936,209 

i 360,091 

16 

Caraarino* Sur 

2,687 ,866 

1 ,646,198 1 

20 ,299,647 

1 .463 ,688 

11 

Capls 

1 ,976,871 

947 ,601 

29 ,126 .232 

902 .473 

81 

Cavite 

208.866 

72,206 

1 ,184 ,216 

| 883,031 

6 

Cebu 

G ,666 ,469 

2,932,277 

127 ,826 .684 

- 2,046,316 

83 

Cotabato 

112,276 

38 ,287 

979 ,295 

, 172,686 

26 

Davao 

820,163 

186 ,902 

J ,376,,82 

287.80U 

36 

Iloco* Norte 

64 ,346 

15,834 

223,626 

1 104,839 

80 

Iloco* Sur 

121 ,493 

81 ,754 

l .397 ,577 

651 ,637 

20 

Iloilo 

1 ,437 ,066 

671 ,632 

10,865,613 

1 ,643 ,687 

48 

Isabela 

6,946 

4.028 

28,652 

, 27,662 

2 

Laguna 

| 8,606,623 

6 ,806 ,864 

260,304,538 

1,404 ,928 

32 

Lanao 

1 177,742 

38,990 1 

1,051,150 

1 234 ,700 

28 

La Union 

! 100,296 

1 129,166 , 

, 1,816 386 

636,174 

7 

Leyte 

1 2,982,830 

i 1 ,717,928 

72 ,011 .980 

, 7,651,230 

12 

Marinduque 

! 2 .033 ,484 

1 1 ,849 ,663 

| 26,804,310 

l 951 ,017 

28 

Mindoro 

. 821 ,490 

364,866 

6 .096,44 1 

l 423,677 

A 

M munis 

1 4,805,097 

2.802.509 

1 146,647,788 

1 1 ,314 ,804 

41 

Mountain 

16,960 

13,140 

53 ,588 

| 44,422 

89 

Nuova Edj* 

43 ,699 

18,122 

77 ,080 

1 46,790 

46 

Nucva Vtacaya 

Occidental Negros 

! 3,698 

1 ,678 

12,227 

4,660 

14 

1 ,231 ,760 

732 ,444 

22 ,007 ,049 

1 4.116,083 

10 

Oriental Negro* 

2,071 ,982 

1 ,112,026 

32,608 .494 

I 1,904 ,984 

24 

Palawan 

470,056 

206.832 

4 .758 ,984 

■ 209,810 

44 

Pampanga 

10,336 

2,186 

21 .860 

! 21.860 

16 

Pangaainan 

KixaJ 

1 ,474,811 

816,866 

20 ,469,646 

j 2 ,499 ,620 

47 

12,756 

59 

t ,617 

1 1 ,017 

19 

Kombton 

1,737 ,849 

687 ,420 

10,901 ,703 

i 284,264 

1 6 ,283 ,820 

4 

Samar 

l 4,610,906 

3,169 ,362 

131 ,466,134 

13 

Soraogon 

j 2,163,679 

1 ,378 ,427 

23,194,469 

1 3 ,787 ,987 

87 

Sulu 

1 33,484 

13 ,000 

129 ,800 

j 129,300 

17 

Surlgao 

, 1,182,668 

766 ,643 

19,769 ,242 

470,764 

24 

Tarlac 

| 66,666 

23,394 

325 ,366 

266 ,226 

1 

Tayabaa 

17,466 ,708 

7 ,620 ,267 

331,197.313 

19,772,792 

*7 

Zambale*. 

. 260,039 

144,462 

2,333,944 

767,918 

6 

Zamboanga 

1 3.8 56,760 

l ,822,137 

76,619,942 

1 495,988 


Total 

| 79,406,104 

I 

43 ,686 ,408 

| 1,609,604 ,293 

j 84,210,092 
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-Coconut statistics, year ending June SO, 1920 —Continued 


Province* 


Abrm 

aRST 

Antique 

Batmen 

Batanes 

Batanga*. 

Bohol 

Bukidnon 

Bulacan. 

Cifiym 

Camarinsa Nor to 

Camarine* Sur 

Cspis 

Cavite 

Cabu 

Cotab* to 

Davao 

llocoe Norto 

Iiocos Sur 

Iloilo 

Isabel a. 

laguna 


La Union 
Layte 

Marinduque 
Mindoro 
Mtaamfci 
Mountain 
Nueva Edja 
Num Vfecaya 
Occidental Negi 
Oriental Negro* 
Palawan 
Pampanga. 
Panraainan 
Rbukl 
Rombloo 
Samar 
Soraogon 
Sulu 
Surigao 
Tarlac 
Taya baa 
Zam bales 
Zamboanga 

Total 


| Production of coconut products 

Average price par unit b 
municipal markets 

i Copra 

OIL 

Tuba 

Nut, 
par 100 

Copra, 
par 100 
kilos 

Oil. par 
Star 

Kiln 

Lxltrt. 

Littra 





8,907 


P14 00 


P0 77 

2 ,303 ,264 

647 

84,100 

6 00 

P26 82 

96 

8,661.638 

976 ,031 

1,678,698 

8 00 

30 88 

68 

384 ,307 

72 ,382 

1,869,663 

6 00 

27 94 

72 1 

2,340 

6,668 


16 00 

S3 86 

62 

1 443 

1 ,240 


8 00 

7 90 

46 

782,213 

1,805 

' 

7 00 

31 18 

42 

9,642,007 

1 142,748 

4,602.082 

7 00 

30 02 

63 

1 26 ,300 I 

i i 

6 

2,970 

17 00 
19 00 

30 04 

i 

1 00 

i i 

87,186 


9 00 


83 

1 4,065,204 | 

17,016 


7 00 

28 80 | 

42 


Tuba* 
[par lltar 


ro oe 
06 
16 


00 

10 


1 4,378,644 

152,973 

i 917.881 

9 00 

1 27 40 

66 

I 07 

1 7,664,610 

26 ,610 

7.830.662 9 00 

33 74 

60 

! 09 

f 60,727 

2.662 


I 9 00 

1 31 78 

26 

• 

1 28,836 ,B02 

139 ,608 

48 ,919,079 

7 00 

; 31 12 

33 

1 17 

166,031 

2 ,245 

141 

| 8 00 

| 26 14 

j 86 

69 

1 786,881 

1,629 

86,687 

| 6 00 

24 28 

I 91 

10 


6,881 


1 16 00 


1 1 46 

1 

! 180,642 

8,393 


| 10 00 

28 46 

! 1 12 

l 

j 2,096,421 

8,970 

12,494 ,760 

8 00 

27 37 

94 

1 10 


83 


22 00 

j 

1 1 26 1 

1 66,959,614 

484,694 

402,196 

6 00 

29 09 

61 

| 08 

. 198,606 

8,882 

148.600 

11 00 

38 01 

1 42 

> 07 

1 307,888 

16,664 


7 00 

26 89 

! 72 


1 16,000,686 

166,206 

8,323 ,767 

6 00 

27 23 

! 66 

i 10 

, 6,876,802 

2,188 

1 ,166,282 

3 00 

26 96 

I 86 

1 09 

1,116,173 

962 

260,610 

6 00 

. 27 70 

t 69 

09 

! 86.208,001 

6,828 

2,639,612 

8 00 

32 17 

1 42 t 08 


1,066 


7 00 


60 


1 

8,800 


14 00 


75 


1 

1,029 


20 00 


77 


1 4 ,290,600 

11,652 

2,568,848 

6 00 

30 30 

68 

10 

I 7,483 ,393 

89,461 

8 ,076,692 

6 00 

£6 83 

30 

09 

1 ,091 ,262 

2,739 

274,182 

6 00 

80 27 

GO 

09 

1 



12 00 j 




1 4 ,671,688 

208,582 


9 00 

27 16 

78 


1 



10 00 




2,968,196 

1.156 

872,620 

6 00 

27 80 

64 

08 

, 34,673,966 

168,886 

2,613,681 

6 00 

26 42 

27 

14 

4 ,783 ,408 

66,608 

618,696 

9 00 

27 81 

64 

07 



10,184 

10 00 



26 

6 ,061 ,644 

26 .839 

1,364 ,911 

6 00 1 

29 14 

71 

09 


6,940 


11 00 1 


1 11 


76,311.079 

34,698 

384 ,646 

4 00 

80 24 

61 

12 

318,694 

21 ,160 

200 

9 00 

81 73 

66 

12 

23,022,431 

11 ,186 

627,914 

6 00 j 

83 06 

41 

12 

361,606,373 

2,879 ,462 

»8.068,848 

6 70 j 

29 69 

59 

14 

- - 

_ _ 

. __ 




— - 
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Table XX *—Coconut statistxca, year ending June SO, 1920 — Continued 


Pro vino 


Abre. 

Agtuan 

Aloay 

Antique. 


Batinw, 

BaUaiw. 

BoboL . 
Bukidnon 
Bulacan. . 
Cagayan . 

Camarinee Norte 
Camarinee Sur 
Capt*. . 

CftTitO 
Cebu 
Cotebato 
Da?u 
Iloooe Norte 
Hoeoe Sur 
Hollo 


Taco no. 


L» Union 
Leyte. 

Marlnduquo. 

Mindoro 

Mfammle. 

Mountain 

Nueva Edja 

Nuevo Vlwaya 

Occidental Nogroe 

Oriental Necroe 

Palawan 

Pam pan ra. 

Paneaeinan 

Hisal 

Romblon. 

Samar 

Sonogon 

Suku 

Surifao 

Tarlac 

Tayabaa 

Zambalea. 

Zamboanga. 

Total 


Value ol coconut* products. 


Food. 

W «814 
4,878 
1,487,209 
14 ,769 
18,738 
1,117 
168,422 
68,162 
819 
2,763 
97,461 
28.046 
124 ,206 
81 ,890 
76,666 
208,628 
18,814 
18,200 
22.876 
62,010 
109,943 
6,949 
178,487 
26,970 
40,142 
408,606 
29 ,238 
26,942 
102 ,620 
3,269 
6,464 
917 
268 ,236 
94,611 
10 ,266 
2.622 
193 ,808 
101 
14,090 
840 ,349 
832 ,408 
11 ,716 

80 ,735 
27.347 

821 ,742 
67.207 

81 .462 


Copra Oil 

P8 ,024 

P617,888 1,024 

2 ,648 ,680 002 ,868 

107 ,866 62 ,886 

666 3,602 

36 671 

248,876 664 

2.866,046 89,824 

7,600 

6 

24,068 

1,170,814 7,123 

1,199,663 101 ,510 

2,661.961 16,860 

16,097 667 

8,973 .OUT 46,626 

41,746 799 

190,774 2,869 

10 .003 

51,408 9 ,421 

678 ,868 8 ,409 

104 

20,063,688 296,718 

06,670 1,686 

79,669 11,210 

4,084,820 107,801 

1,696,884 796 

309,190 661 

11,647,173 5,982 

637 
2,883 
794 

1,299,916 6,711 

1.994,668 11 ,912 

380.869 1,661 

1,269,228 152,442 

826,224 740 

9 .100 ,285 46,802 

1 ,880,262 30 .092 

1,474 ,820 12 ,808 

7.740 

22,770,746 17,476 

99,606 11,760 

7.611 ,412 4,626 


6.686.381 107,866.620 | 1.711,822 19,492 .668 128,196,891 

1 


Tuba. 


T2.046 
81,767 
217,086 


409,401 

297 


62,486 
786,789 

7,448,711 

71 

8.882 


I ,891,227 

39,681 
9,804 I 

I 

826,026 
105 ,237 
24.1G1 
425 ,286 


263 ,665 
262 ,917 
19 ,678 


74 .686 
302,748 
86 ,087 
2,546 
668,447 

46 ,876 
24 

76,708 


Total 

value 


T5,838 
626 ,891 
4,796,469 
891,605 
22,790 
1,728 
412,862 
3,422,482 
8,216 
2,768 
121,609 
1,200,988 
1.487,866 
3,886,480 
93,409 
16,676,871 
66,929 
220.696 
32,879 
122,839 
2,083 .447 
6,068 
20.660,474 
109,980 
181,027 
6,427,263 
1 ,830,664 
860 ,944 
12,181 ,011 
8,896 
9,287 
1,711 

1 ,828 ,416 

2 ,863,898 
361 ,968 

£.622 
1,614,978 
161 
914 ,789 
9 ,909,184 
1 ,728,799 
14 ,261 
2,081,810 
36,087 
23,666,889 
178,496 
7,724 ,108 
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Table XXI .—Abaed statistics, year ending June 30, 1920 




Area. 


Average 

Average 

price per 
kDo. 

Total 

value. 

i 

Province 

Cultivated 

Produc¬ 

tive 

Production 

products 

parheo- 

tare. 



Hectare* 

Hectares 

Kilo* 

Kilos 

Kilo 



Abra. 







ii 

Aguaan 

Aibay 

6 ,356 

3,904 

2 ,761,122 

705 

P 088 

Pi ,086,842 

2 

94 .940 

64,962 

31.699.004 

486 

36 

11 .004 ,887 

26 

Antique 

Bataan 

Batane* 

1 ,575 

410 

186,624 

455 

49 

92,870 

26 

Bata new 

1 *224 

741 

178 ,811 

236 

67 

98,674 

23 

Bohol 

2 ,89 f 

838 

86H ,621 

440 

28 

103,867 

0 

Bukldnon 

Bulacan 

Cagayan 

6,277 

4 .630 

3,416,067 

764 

22 

762 ,410 

10 

Camannoa Norte 

19,529 

14 ,466 

3 ,219,981 

223 

48 

1 ,872,806 

6 

Csmarinen Sur 

69.882 

38 ,6H5 

12 ,144 ,632 

314 

32 

3,8B6,604 

19 

Capa 

6,811 

2 ,366 

I ,007 ,266 

126 

45 

451 >067 

12 

Cavite 

12 .418 

7,676 

2 ,286,804 

29H 

64 

1 ,406,005 

16 

Cebu 

8,828 

2,879 

1,618.063 

527 

52 

796,692 

28 

Cota halo 

109 

42 

29,348 

609 

39 

U .600 

6 

Davao 

Ilocoe Norte . 

Ilocoa Bur 

27,102 

18,691 

18 ,009 ,387 

696 

40 

5 ,206,218 

21 

Iloilo 

Isabela. 

2,798 

I ,698 

739 ,898 

436 

48 

866 $M 

18 

Laguna 

4,904 

2,825 

1,091 ,063 1 

380 

: 62 

078 ,598 

27 

Lanao 

La Union 

447 

226 

87,222 

386 

i 32 

28,218 

1 | 

Leyte 

101,277 i 

66,261 | 

37,560,880 

667 

; 36 

18,202.621 

17 

Marinduque 

3,388 i 

2,818 

1 ,100,866 

391 

1 66 

617,194 

16 

Mindoro 

5,MG 

3,176 

1 .846 ,647 

682 

! 42 

' 768.460 

8 j 

Miaamia. 

Mountain 

Nueva Edja 

Nuuva Vlaoaya. 
Occidental Negro* 

14,089 | 

11 ,803 1 

1 

: I 

5,626,618 

! 

| 477 

i 30 

l 

I 

| 2,206,286 

1 

20 

4,600 1 

2,424 1 

768,484 

: 311 

1 67 

1 480,446 

14 

; Oriental Negro* 

18,176 1 

3.464 

1 ,868,162 i 

| 685 

20 

1 870 >995 

80 

Palawan 
! Pampangm 

18 , 

3 ; 

I 

; 1 .466 

, 

| 485 

| 

69 

865 


Paujaslnan 






1 

24 

Komblon 

2,133 j 

1 ,219 

283 ,300 

1 282 

60 

I 142,166 

4 

Samar 

47,022 

26,688 
69,216 

14 ,625,009 

646 

45 

1 6 >688,890 

8 

Soraogon 

82,048 

17,003 ,896 

| 288 

49 

i 8 >894 ,187 

29 

Sulu 

16 

10 

4,428 

l 449 

89 

' 1 ,760 

7 

Surigao 

Tarlac 

25,880 

16,411 

8,869,177 

| 648 

28 

, 2 ,892 >284 

22 

Tayaba*. 

Zambale* 

1 .932 

1 ,186 

418,140 

| 868 

57 

J 240,389 

18 

Zamboanga 

6.284 

3,889 

2 ,047 ,908 

; 6ia 

22 

l 468,641 


Philippine Islands 

669 ,866 

361 ,829 

166 ,081 ,488 



68,068,847 


Average 



1 

466 

88 
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Tabu XXII .—Tobacco statistics, year ending June SO, 19S0 


Rank. 

Province*! 

Araa culti¬ 
vated 

Production 

Average 
products 
per hec¬ 
tare. 

Average 
price per 
kilo 



ffsdarrs. 

Kilo* 

Kilos 

[ 

9 

Abra 

1,889 

1 ,206 ,396 

639 

ro 26 I 

85 

Acumb 

AlUy 

21 

11,730 

569 

44 l 

40 

18 

3 ,220 

179 

as 

21 

Antique 

244 

96,688 

JB2 

27 

43 

Bataan 

1 

460 ! 

460 

20 

84 

Butanes. 

51 , 

14 ,260 1 

280 

35 1 

26 

Katanga* 

264 

62,146 l 

245 

32 

ID 

Bohol 

1 ,121 

279 ,220 I 

240 

27 , 

SO 

Bukldnon 

39 

20 ,700 

681 

60 I 

27 , 

Bulacan 

82 

39,974 j 

487 

37 j 

3 i 

Cagayan 

0 amarines N orto 

14,198 

; 10,609,716 

747 

52 1 

42 

Camarinv* Sur 

A 

1 552 

! 184 

22 1 

20 

Capit 

247 

I 98,624 

399 

38 1 

88 

Cavite 

40 

! 9,200 

230 

35 : 

6 

Cebu 

Co tabu to 

8,845 

, 6.050.331 

684 

23 ! 

37 

Davao 

8,1 

, 9,622 

115 

58 

6 

Ilocoa NoTte 

6 ,656 

3 ,339 ,416 

] 609 

22 

11 

Ilncin Sur 

1 ,868 

1 973,590 

| 621 

26 

7 

Iloilo 

3,643 

1 1 ,441,180 

407 

R7 

l , 

Isabela 

Laguna 

| 28,200 

| 18 ,136 ,236 

| 64.1 

65 

88 

Lanao 

i 82 

1 27,738 

! 338 

.33 

4 

La Union l 

9,364 

6,706.018 

710 

28 

16 

LoyU, 

904 

1 269,974 

l 299 

35 

41 

Marlnduquv, 

8 

1 2.254 

! 282 

33 

36 

Mindoro 

30 

i 10,71R 

1 J67 

50 

24 

Mlaamia 

490 

72 ,030 

147 

55 

23 

Mountain 

264 

' 80.224 

304 

27 

8 

Nueva Edjs 

3,824 

814 

1 ,383 ,726 

; 416 

! 35 

18 

Nueva Vixcaya 

Occidental Negro*. 

1 124,384 

396 

63 

12 

3,070 

' 853 ,162 

1 278 

39 

18 

Oriental Negron. 

457 

| 400.644 

1 877 

26 

82 

Palawan 

45 

I 18,216 

j 405 

61 

as 

Pam pan ga 

80 

14.720 

i 184 

64 

2 

Pangailnmn 

RtaaT 

12 ,656 

i 10,732,122 

848 

26 

81 

54 

18,854 

340 

40 

17 

Romblon 

288 

172 .914 

611 

S9 

14 

Samar 

390 

333 ,822 

866 

82 

22 

Sorsogon. 

SuliL 

229 

87 ,308 

381 

33 

19 

Surigao. 

249 

116 ,012 

466 

57 

10 

Tarlae. 

1 ,278 

977 ,040 

764 

87 

£6 

Tayabaa 

100 

69,110 

691 

43 

£9 

Zambalea 

100 

26,622 

266 

23 

89 

Zamboanga 

49 

6,162 

105 

62 


Philippine Islands 

101.123 

64 ,893 ,634 

642 

41 


Avaraga 


i_ 


Total value 


MM ,572 
5,160 
1,028 
27.599 
90 
4,940 
20 ,09K 
75.753 
10,250 
14 ,835 
5 ,506 ,532 

120 
36 ,976 
J ,200 
1 ,401 ,7,18 

5,476 
718,293 
252,161 
527 ,13b 
11 ,:iD7 ,447 

9 ,045 

1 ,852.415 

92,878 

738 

6 360 
.19 ,910 
21,611 

481 ,852 
77 ,791 
332 ,165 
105 ,675 
11,098 
8,000 

2 ,736,241 

7 ,256 
67 ,282 

106,182 

28,438 

66 ,641 
J68.1SS 
26,292 
6,906 
2,700 


26.766,947 
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Tabus XXIII .—Maguey statistics, year ending June SO, 3990 



i 

Art*. 

Production { 

Average 

Average 

prio* pei 
kHo 

\ 

j Total, 
t value 

1 

Province*. 

Culti- 

Har- 


products 

par 

« 


vatad. 

veatad 


hectare 




Hector** 

Htctart* 

Kilo* 

Kilo* 



12 

Abra 

Axusan 

Albay 

76 

84 

4,428 

130 

P0 24 

J PI ,080 

15 

3 

2 

682 

316 

24 

150 

7 

Antique 

Bataan. 

61 

2 

190 

95 

19 

86 


Batanea 

Baton gas. 

16 



i 



3 

Bohol 

Bulddnon 

Bulacan. 

2,996 

2.844 

l ,406 ,806 

i 

| 600 

\ 

16 

281,620 

i 

11 

Cagayan 

65 

17 

20 ,177 

1,187 

19 

3,828 


C amarine* Norte 

Camarine* Sur. 

Capls 

Cavite 

46 


| 

i 




1 

Cebu 

14,847 

9,679 

10 ,167 ,627 

1 ,050 

20 

2 ,050,267 


Cotabato 

Davao 



1 




4 

Hoco* Norte 

J-2S 

6 ,022 

1,799 

1,096,174 

609 

1 16 

164,791 

2 

Loco# Sur 

4,503 

4,616.111 I 

1 ,025 

17 

806,558 

18 ! 

Hollo 

Isabela. 

26 

1 

1 

127 

127 1 

81 

40 


Laguna 

La nan. . 



1 


1 


7 

La Union 

822 

256 

89,246 

350 

19 

17,287 

8 

Leyte 

517 

| 213 

54,395 

257 

17 

9,833 

1 

Marinduqu* 

Mindoro 

4 



1 



\ 

M banal*. 

2 



, 



16 

Mountain 

84 

! 8 

258 

84 

82 

80 


Nueva Edja 

1 







Nueva Vixcaya. . 

Occidental Negro* 

1 






10 

59 

28 

20,746 

741 

16 

8,424 

6 

Oriental Nagree 

454 

808 

184 ,406 

444 

18 

24,099 


Palawan 

2 




1 



Pam pang*. 

! 4 




• 1 

86,976 

6 

Panjjaalnan 

1.663 

10 

1,008 

612 ,009 

508 

17 [ 

1 


Romblon 

6 







Samar 

2 






13 

Soreogon 

Sulu 

93 

15 

1,265 

84 

22 | 

280 


Surigao 

2 




i 


14 

Tarlao 

Tayabaa. 

8 

2 

759 

879 

19 1 

144 

9 

Zambale*. 

168 

77 

68,699 

697 

16 

7,981 


Zamboanga. 

45 





Philippine Islands 

80 .567 

20 ,284 

19,178 ,050 


19 

8,407 ,959 

. 

Average 

i 

1 

896 
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Table XXIV.— Carabaos, 1919 


Province*. 

Calves 
born 
during 
i the year 

Deaths 

from 

disease 

Deaths 
from all 
othsr 
cause*. 

Slaugh¬ 

tered. 

Number at 
the end of 
the year 

Average 

pri h2r 

Total valuu 
to 

December 31 

Abra. 

1 3,620 

8 

318 

857 

' 27,117 

P77 

1*2,0/8,762 

Aguaan. 

Alhay 

1 177 

7 

1 20 

£1 

2.664 

; ns 

816,160 

8 .406 

867 

70S 

858 

{ 26,074 

100 

2,608,260 

Antique* 

2,187 

92 

177 

£09 

| 29,167 

1 141 

4 ,108,880 

Batman. 

1 1 .325 

60 

252 

228 

| 10,549 

I 167 

1 ,759,780 

Batane* 

, 1 




< 4 

i 150 

600 

Batangas 

1 ,569 

560 

129 

108 

j 16,239 

i 144 

| 2 ,337 ,887 

Bohol 

G ,915 

1 ,402 

827 

1 ,222 

! 65,210 

103 

6 ,696 ,085 

Bulddnon 

02 

7 

! 10 

9 

i 1 ,803 

122 

168 ,470 

Bulacan 

5 .120 

128 

74 

1 ,616 

48,626 

1 1?« 

8 ,546 4»5 

Cagayan 

1 8,979 

1,548 

574 

665 

! 66,828 

141 

1 9,362,780 

Camarinea Norte 

1 088 

no 

16 

13 

! 7,566 

1 131 

986 ,875 

Camarine* Sur 

I a ,03 o 

411 

310 

176 

24 ,330 

135 

3 ,276 ,660 

CapU 

i 6,194 

127 

224 

711 

89 ,277 

170 

G ,687 ,770 

Clavite 

1 1,184 

644 

188 

207 

20,169 

152 

3,071,190 

Cebu 

6,764 

411 

509 

1 ,216 

60.618 

124 

7 ,529 ,977 

Cotab* to 

16 

1 

1 

S 

1 ,068 

i 9b 

101 ,104 

Davao 

l 497 

34 

71 

81 

4,664 

97 

452 ,060 

Iloeo* Norte 

6,192 

44 

209 

1,625 

60,593 

129 

7,833 ,270 

Itocoe Sur 

1 3,976 

18 

173 

.1,928 

44,662 

120 

6,347 *224 

Iloilo 

6,472 

866 

623 

<1,521 

70 ,366 

213 

14 ,063 ,766 

Iaabela. 

! a ,aiG 

116 

177 

616 

82.716 

200 

6,527,540 

laguna 

. a ,862 

188 

409 

1,890 

24,810 

291 

4,900,114 

Lanao 

, 91 

32 

27 

6 

640 

169 

96,210 

1a Union 

4,128 

• 62 

116 ! 

976 

87,107 

1 127 

i 4 ,706 ,240 

Leyte 

4 ,886 

! 728 

226 . 

599 

46,904 

| 148 

6,942,170 

Manila, city of 

188 

41 

224 

10 

1 ,381 

j 300 

414,300 

Marinduque 

2,820 

105 

324 

83 

9,561 

107 

1 ,018,160 

Mindoro 

1,128 

1 091 1 

87 * 

20 

11,671 

102 

1 494 ,771 

Mlmmln 

1 ,616 

264 

226 . 

340 I 

i 16,992 

154 

2,616,610 

Mountain 

5,084 

63 1 

1 ,066 I 

690 

87 .968 

! 108 

4 ,096 ,803 

Nuuva Ecrfja 

1 6,480 ! 

474 I 

447 I 

983 

67,787 j 

I 176 

12,914 .600 

Nueva Vi*r*ya 
Occidental Negro* 

1,226 . 

29 I 

70 

101 

10 ,332 1 

1 146 

1 .609 ,6X0 

8 ,241 

764 I 

865 1 

708 

63 ,848 

, 258 

18,610,180 

Oriental Negro* 

1 ,648 i 

840 

368 | 

303 

20 ,811 

J47 

3,063 480 

Palawan 

606 , 

47 j 

61 , 

7 

7,151 

80 

674 ,430 

Pampanga 

8,675 I 

294 i 

256 

789 

49,167 

188 

9 ,226 ,546 

Panmudnan 

RJaal 

14,263 1 

1 88 1 

360 

3,731 

116,384 

153 

18,216,866 

2,139 

206 

629 ! 

320 

20 ,313 

167 

8 483 ,260 

Rorablon 

1,772 

7 1 

91 | 

108 

12,492 

102 1 

1 470 446 

Samar 

3,007 

286 ! 

196 

538 

21 ,782 

183 i 

8 ,973 ,899 

Soraugon 

a ,&89 

180 

220 

121 

26 ,496 

105 

2 ,776 ,440 

Sulu 

3 


6 

3 

418 

67 

28,110 

Surlgmn 

3,668 

274 

146 

896 

28,886 

90 

Z,596456 

Tarlac 

! 8,826 

234 

802 

J ,144 

45,613 

167 

7,687,180 

Taya baa. 

S 6,913 

2,339 

188 

1 ,057 

37 ,358 \ 

121 

4 ,528 ,286 

Zambalas 

' 8 ,408 | 

371 

196 j 

438 

27 ,897 ! 

147 

4 ,090,880 

Zamboanga.. 

1,611 | 

150 

129 1 

. . i 

238 

6.844 | 

118 

809 ,885 

Total for the Phil¬ 
ippine 1 aland* 

Average 

150,012 | 

15,280 

12,108 | 

29,697 | 

' 1 

l .388,244 < 

151 1 

209 .919 408 
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Table XXV. — Cattle, 191$ 


Province*. 

Calvea 
born 
during 
the year 

Deaths 

from 

diaaaae 

Death* 
from all 
other 

caoaee* 

Slaugh¬ 

tered 

Number 
at the 
end of the 
year. 

Average 

p izr 

Total value 
to December 
31 

Abra. 

4,077 

1 

188 


360 

12,510 

rm | 

r J ,466,816 

AgUMn. 

3W 

116 | 
1 ,713 1 

4 

93 1 

205 


39 

693 

769 

4,260 

88 | 
92 

88,190 
888,060 

Antique 

2,890 

04 ' 

134 


887 

30.054 


2 ,533.665 

Bataan 

24B 


8 


109 

1,067 

87 

98,800 

Ba tinea 

712 

11 

80 


178 

18.926 

88 

531 ,380 

Batangaa, 

10 .HKJ 

2,471 

1 ,476 

5 

,540 

82 ,275 

120 

10 ,383 ,886 

Hnhol 

6,181 

473 

270 

1 

,B77 

29 ,058 

67 

I .717,488 

Bukldnon 

296 


11 


21 

5,680 

88 

502,650 

Bulacau 

872 

6 

9 


746 

H ,727 

117 

436,676 

Cagayan 

1 ,970 

167 

126 


474 

5,046 

99 

498,184 

Camarinea Norte 

346 

24 

23 


379 

1,676 

115 

181,025 

('amarine* Bur 

818 

20 

41 


299 

4 ,438 

101 

447,065 

Caput 

1 ,740 

84 

GO 


708 

7,861 

80 

629,775 

Cavite 

1 ,697 

617 

177 

t 

,b5B 

12,363 

no 

1,300,146 

Cebu 

6,948 

114 

871 

p 

,996 

34 ,446 

65 

2 ,229 .764 

Cotabato 

105 


4 


25 

I ,660 

59 

97 .478 

Davao 

2,488 

33 

75 

1 

,497 

20 ,614 

17 

070.025 

Ilocofl Norte. 

3,403 

12 

63 

1 

.029 

17,449 

118 

1 ,970,140 

Ilocoa Sur 

3.403 

40 

02 

1 

,186 

26 ,255 

104 

2,623 ,878 

UoUo 

6.064 

988 

287 

3 

,108 

50,368 

113 

5 ,678,720 

Iaabela. . 

821 

40 

62 


296 

4.944 

128 

631 ,118 

Lacuna 

2,863 

56 

127 

4 

,197 

7 .960 

218 

1 ,784 ,015 

Lanao. 

826 

7 

42 


73 

1 ,421 

89 

127,948 

La Union. , 

\ ,342 

1 16 

42 


651 

8,418 

92 

771 .692 

Leyto 

4,282 

! 175 

156 

1 

,176 

23.594 

G3 , 

, 1 .482 ,630 

Manila, dty of. 


| 3 

66 

22 

,666 

1 1 ,669 

230 1 

*88 ,870 

Marinduque 

7,643 

26 

2,921 


889 

! 17,698 

52 

026,805 

Mindoro 

4,668 

| 8,084 

318 


719 

I 21.328 

57 

1 1,228,145 

Miaamia*. 

762 

81 

50 


516 

! 2 803 

207 

300,505 

Mountain 

6,748 

! 4 

1 ,846 


037 

! 32,666 

110 ! 

! 3 .460,702 

Nueva Edja 

1,168 

£ 

21 


396 

6,394 

1 106 

693 ,268 

Nueva Vlacava. 

Occidental Negro* 

698 

17 

77 


182 

H ,743 

145 

542.416 

2,814 

872 

190 

1 

.618 

23 .891 

; 139 

3,310,221 

Oriental Negro* 

1 ,727 

83 

206 


786 

14,818 

74 

1 ,099.073 

Palawan 

2,611 

446 

230 


803 

18,313 

' so 

549.007 

Pampanca 

311 

8 

18 


286 

1 .868 

| 93 

127 ,718 

Pan real nan 

RJaal 

6,712 

36 

179 

1 

,698 

18,676 

* 182 

2 ,472,544 

664 

132 

14 


754 

4,053 

' 107 

488,880 

Romblon 

3,478 

1 

, 276 


867 

1 15,007 

1 43 

677,685 

Samar 

4,608 

76 

1 107 


986 

! 5,801 

i 97 

504 ,635 

Soraogon 

6,392 

372 

119 


802 

26 ,726 

80 

2,143,680 

Sulu 

30 


6 


660 

822 

70 

22,540 

Surlcao 

414 

1 

7 


144 

1 1 ,541 

65 

110,220 

Tarlac 

427 

28 

12 


163 

! 1 ,620 

158 

240,705 

Tayabaa. 

6,161 

1 ,816 

668 

3 

,790 

1 27,040 

i 90 

2,428,268 

ZambaJba. 

1,068 

109 

64 


482 

1 12,134 

106 

2,019,840 

Zamboanga.. 

1 ,478 

84 

80 


928 

8,802 

1 as 

721,680 

Total for the Phil¬ 
ippine Ialanda. 

Average. 

124 ,078 

12 .060 

11,020 

70,760 

078,525 

i 

| 64,041,088 

i_ 
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Table XXVI. —Horses and mules, 1919 


Province* 

Colts 
bom 
during 
the year 

Deaths 

from 

disease 

Deaths 
from all 
other 

causes 

Slaugh¬ 

tered 

Number 
at the 
end of the 
year 

Average 

r tLT 

^ Total value 
to December 
31 

Abra. 

1 

,068 


109 

8 

7,733 

ri37 

ri 

,060 ,633 

Agusan 

Albty. 


41 


1 

1 

320 

88 


28 ,030 


893 

345 

403 

34 

2.406 

40 


96,029 

Antique 


118 

D 

16 

2 

663 

86 


47,090 

Bitun. 


GO 

1 

22 

21 

390 

134 


62.440 

Batanea 


1 




41 

66 


2,660 

Batanga* 

4 

,84b 

47 

212 

86 

36.779 

112 

4 

,131 .840 

Bohol. 


962 

13 

96 

36 

6 ,676 

67 


125,646 

Buktdnon 


70 

3 

11 


1 .916 

92 


176 ,446 

Bulacan 


867 

10 

40 

an 

6,946 

149 


884 ,096 

Cagayan 

1 

,617 

131 

144 

3 

7,467 

135 

1 

,009 ,210 

Camarlnea Norte 


10 


6 


60 

87 


5 ,206 

Camarlnoe Sur 


62 

49 

47 


366 

116 


41 ,285 

Capte 


102 

1 

12 

2 

672 

74 


42 ,074 

Cavite 

1 

,869 

173 

36H 

134 

16,067 

125 

2 

,004 ,389 

Cebu 

2 

,7,14 

102 

269 

369 

19 ,609 

76 

1 

,471 ,009 

Cotabato. 


d 




252 

66 


16,335 

Davao 


194 

10 

9 

1 

2 .299 

UH 


224 ,580 

Iloeoa Norte 

2 

.014 

12 

234 

121 

13 ,946 

122 

3 

,707,290 

lloeoa Bur 


829 

4 

18 

62 

4 ,678 

115 


636 ,976 

Hollo 


117 

3 

64 

4 

1 ,708 

15 1 


268 ,240 

Yaabala 


7G7 

48 

90 

IH7 

6,214 

189 

1 

,173 ,236 

Laguna 


848 

72 

120 

60 

10 ,322 

142 

1 

,467 ,474 

Lanao 


54 

1 

u 


; 232 

141 


13 ,226 

La Union 


504 

10 

i is 

' 7 

i 2,974 

119 


366 ,030 

Layte 


889 

29 

122 

271 

1 7,63ft 

! 71 


535 .396 

Manila, city of 



1 60 

406 


: 8,106 

1 275 

2 

.229 .160 

Marmduquo 

1 

,368 

1 26 

| 119 


4 ,983 

G3 


315.690 

Mindoro 


474 

! 1G4 

60 


1 3,118 

69 


214 ,086 

M imam is 


63P 

1 46 

1 216 

131 

' 8,681 

' 8ft 


323 ,340 

Mountain 

1 

,368 

8 

1 227 

64 

i 6 ,SQB 

74 


465,869 

Nueva Edje 


367 

6 


1 12 

1 3.Z27 

l 146 


643 ,620 

Nueva Vizcaya 

OooJdenta] Negro* 


479 

4 

! 19 

8 

1 .028 

i 161 


166 ,740 

i 

252 

- 36 

, 46 

10 

2 ,847 

11B 

i 

327 ,426 

Oriental Negro* 

1 

,054 

1 11 

341 

; 87 

i 9,931 

70 

1 

696 ,690 

Palawan 


54 

10 

' 17 


' 286 

47 


16 ,426 

Pampanga 

1 

147 

, J00 

, 37 

116 

, 6,312 

147 


779 ,970 

Pangasinan 

hS3 

1 8 

,404 

, 119 

] 146 

2t> 

10,678 

116 

i i 

,216,641 


207 

42 

1 78 

378 

4 ,316 

138 


694 ,200 

Bomblon 

| 1 

,418 

i 20 

06 


i 2,834 

50 

i 

142,016 

Samar 


239 

1 1U 

90 

; i 

| 1,126 

i 90 


119 ,H56 

Soniogon 


326 

1 628 

l 27 

87 

i 3,171 

66 

i 

173 ,206 

Sain 


2 


> 1 


1 87 

80 

i 

6,960 

Surigao 


696 

' 282 

28 

1 288 

i 6.839 

1 88 


396 ,200 

Tariac 


169 

! 21 

7 

I 23 

1 1 ,636 

165 


299 ,640 

Tayabaa. 

i 2 

,004 

; 6,1 

82 

1 

1 13,687 

I 112 

1 i 

.616 ,300 

Zambalo*. 

i 

968 

! 62 

96 

! iz 

1 4,022 

« 162 


612 ,376 

Zamboanga 

i_ 

m 

! 09 

2 ,076 

| 2 

1 2,707 

62 


168 766 

Total for the Philip* 
pine Island* 

Average 

j 38 

,227 

[ 2,794 

i 

6,661 

1 3,118 

1 

i 

266 ,380 

i 

| 29,013,198 
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TABL8 XXVII.— Hogs, 1919 



| Farrowed 

Deaths 

Deaths 

C|ai t tfVt 

Number at 

Average 

Total value 

Provinwn. 

during 
| the year 

from 

disease. 

irom hi 
othsr 
causes. 

DMUgn- 

twed 

the end of 
the year 

! p sr 

to Decern - 
l>er 31 

Abrm 

! 8,601 

3 2280 

897 

3 ,736 

36,397 

| 

i ri8 

P6G5 ,654 

AffUMU 

Alliy 

, 8,164 

613 

220 

1 ,043 

18,214 

\ 28 

US ,478 

! 18,486 

6,227 

769 

9,630 

78 ,149 


l ,564.424 

Antique 

6,466 

284 

400 

10,164 

60,609 

1 18 

1 ,067 423 

Bataan 

; 6 5J8 

646 

686 

J ,162 

8,996 

33 

297 ,670 

Butanes 

1 438 

4 

15 

187 

3,476 

5 

18 ,691 

Batangu 

45,016 

6,687 

836 

16 ,939 

170 ,467 

31 

5.309,102 

Bohol 

' 28,828 

6,632 

1 ,266 

1« ,909 

138,676 

, 21 

3 .230 ,019 

Bukldnon 

' 50 

15 

18 

31 

1 ,030 

, 18 

12 ,901 

Bulaean 

12.453 

4 ,861 

128 

11 .861 

39 ,387 

, 36 

1 ,397 ,707 

Cagayan 

18,042 

2,874 

961 

8 ,380 

90 ,701 

! 40 

3 ,615 386 

Camannes Nortf 

1 2,461 

119 

76 

3,162 

6,699 

26 

166,888 

Caro*rine* Sur 

, Ui,U46 

760 

805 

6,658 

37 ,478 

1 27 

1,022,670 

Caplz 

14 ,382 

1 ,269 

746 

8 ,213 

63,161 

18 

975,110 

Cavitf 

1U ,694 

2,268 

532 

16 ,641 

57 ,416 

U 

1 ,900 ,680 

Cebu 

, 06,111 

11,097 

2,381 

88 ,580 

379 ,043 

, 80 

11 .507,866 

Cotabato 

1 72 


1 

94 

308 

i 21 

6,688 

Davao 

. 2,878 

169 

170 

627 

21 ,708 

41 

894 ,480 

IloeoK Nnrto 

16,888 

274 

416 

9 ,290 

63 ,246 

I 28 

1.797,162 

Ilocos Sur 

22.004 

762 

872 

16,764 

bl ,237 

, 29 

1 ,780 391 

Delia 

24 .881 

1 ,600 

1 ,334 

19,061 

124,702 

1 11 

1 ,867 ,620 

Isabela 

, 8,201 

4,760 

442 

4,030 

4 1 ,230 

, 41 

1 ,767 ,910 

Laguna 

i 13,812 

1,224 

604 

15 ,070 

28,189 

15 

998 316 

lj*n*o 

442 

121 

35 

270 

681 

| 18 

12 ,640 

La Union 

1 12,861 

• 277 ! 

365 

6,bJH | 

i 49.336 

1 24 

1 ,168,712 

Leyte 

! 24,840 

. 2,569 

, 2,466 

12,183 1 

101 ,510 

! 23 

2 ,369 ,370 

Manila, city of 




109,118 

21 ,857 

; i8 

830,566 

Marlnduqun 

4 .101 

188 

797 

1.406 j 

9,070 

1 17 

165,666 

Mindoro 

1 8,919 

647 

1 100 

1 ,201 

16,614 

24 

376,431 

Misomia 

0.806 

1 ,906 | 

687 

7 358 , 

62.205 

i 28 

1 ,454 ,080 

Mountain 

20,686 

190 

1,446 

1 16,131 

204 ,035 

' 17 

, J ,465,952 

Narva Kcija 

, 17,124 

2,382 

1,268 

, 12,916 

143 ,380 

t*8 

| 5,458,128 

Nueva Viacaya. 
Occidental Negro* 

2 ,076 

240 

32 

i;2i6; 

! 12,783 

i 18 

! 487,220 

1 13,607 

163 

1,002 

1 o ,723 

64 ,104 

i 2b . 

' 1,798,198 

Oriental Nogroa 

16,144 

976 

| 911 1 

1 12,718 1 

76 ,269 

: 24 

1 ,842 ,211 

Palawan 

15,108 

527 

! 4U. 

j 1 ,392 

34 ,946 

; 9 

112 ,514 

Pam pang* 

20,784 

10,480 

1 ,048 

16 ,200 

78 ,867 

! 36 | 

1 2 .802 .476 

Pangaainan 

1 66,930 

7,328 

; 3,181 

28 ,678 

230 ,306 

1 28 1 

1 6 ,361,710 

Rixal 

i 17.G40 1 

484 

1 ,747 1 

16,743 

83 ,469 

i 23 1 

1 781,278 

Romblon 

i 4,468 

866 

: i34 

6,104 

14,966 

1 26 1 

1 896,118 

Samar 

19,434 

2,988 

1 ,899 

9 ,643 

78 ,998 

31 

[ 2,813 ,006 

Sonogoo 

11.307 | 

4,778 

466 

6,720 

36,121 

21 1 

829 ,380 

Sulu 

! 89 | 



147 

265 

32 | 

8,860 

Surigoo 

- 12.924 

1 ,266 

256 ; 

| 6,641 

| 50,813 

29 

1 ,624,720 

Tarlac 

1 17,12b 

1 ,348 . 

536 

8 ,369 

1 177,726 

1 21 

! 3 ,730 ,560 

Tayaboa 

' 13,531 

1 ,923 

611 I 

! 9,964 

66 ,883 

■ 29 

1 ,659,468 

Zaro bales 

i 6,298 

676 

346 i 

2,628 

29 ,665 

32 

984,616 

Zamboanga. 

8,876 | 

372 | 

i 1 

[ 3,108 

26 ,620 

16 

480 ,276 

Total for the Phil- j 

ipplne Islands ! 711 ,866 

Average 

j 

i 97.119 | 

1 

, 35 ,400 

! i 

1 669,884 

1 ! 

I 

3 ,129 ,676 i 

i 27 

84.887 ,884 

1 
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Table XXVIII.— Goats, 1919 


Province* 

Kids born 
during 
tho year 

Deaths 

from 

disease 

IVeath 
from all 
other 
causes 

Slaugh¬ 

tered 

Number 
at tho 
ond of 
the year 

i 

Average iTotnl value 
price per] to Pieem- 
fanad 1 ber 31 

Abrm. 

i ,r>70 

330 

230 

768 

8,878 

rr» oo 

; P41 ,079 

tier- 

2.0G7 


51 

20 

6,080 

10 00 

60,961 

6.274 

366 

418 

% ,056 

21 ,879 

6 OO 

109,693 

Antique 

1 ,649 

94 

182 

772 

16,302 

1 00 

47 .798 

Bataan 

666 


60 

4 16 

2 572 

3 00 

11,662 

Batanee 

241 


16 

127 

1 ,818 

4 00 

0,798 

Batanras 

2,744 

37 

230 

1 ,242 

19,508 

4 00 

82.876 

Bohol. 

4 ,084 

83 

680 

1 ,398 

26,186 

4 00 

105 .578 

Bukldnoo 

18 



6 

633 

7 O0 

3 .731 

Bulacan 

1 .820 

238 

77 

619 

il ,488 

7 00 

76 ,36*1 

Capayan 

2,812 

266 

600 

1 ,867 

16,025 

9 00 

136,176 

Camariturn Norte 

886 

21 

76 

816 

3,167 

4 00 

12 .689 

Camarine* Sur 

s,m 

132 

988 

1 .696 

19,472 

7 00 

136 ,030 

Capix 

6 ,336 

106 

741 

2 ,G5b 

37 ,697 

4 00 

105 ,612 

Cavite 

68H 

19 

109 

293 

4 .46b 

8 On 

31.460 

Cebu 

9,872 

3,126 

768 

9,020 

63 ,624 

6 00 

282 .294 

Cotabato 

63 


4 

14 

410 

5 00 

' 1 ,996 

Davao 

167 



9 

1 ,211 

it l>0 

10 846 

Ilocon Norte 

2,653 

60 

647 

1 ,696 

17 ,60G 

4 on 

71 .08 1 

Hocus Sur 

4,268 

4 

427 

3.001 

23 ,744 

5 OO 

112.898 

Hollo 

7,668 

468 

961 

4.690 

41.728 

6 00 

1 203,604 

Isabela. 

1 .068 

21 

633 

474 

0 ,016 

n no 

116.299 

Lacuna 

1 ,371 

67 

189 

440 

5,001 

b 00 

28 ,014 

Lanao 1 

181 


56 

02 

639 

1 00 

2 27C 

La Union 

1,71b 

12 

126 

2,821 

28 ,784 

0 00 

131 

Leyte 

6,913 

215 

686 

2,968 

17 (414 

7 00 

268 ,943 

Manila, dty of ( 



1 ,270 
155 

785 

7 00 

6 ,405 

Marin duque 

1 .257 

1 62 

235 | 

A ,486 

4 Oft 

i 14 607 

Mindoro 1 

GOG 

18 

1 67 

191 

1 ,04 I 

i 00 

16,546 

Miaamfs 

2 .343 

246 

; i68 

86K 

11 397 

0 oo 

104 .558 

Mountain 

! 2.048 


481 , 

1 ,491 

5.88,3 , 

6 00 

14 .307 

Nuava Edja 

3 ,415 

1 21 

276 i 

1 .927 

18,844 

8 00 

143.443 

Nueva Vlacayn 

! 187 

. 1 

83 

2b2 

3,216 

7 00 

, 23,631 

Occidental Necro* 

1 6,619 

1 87 

I .012 1 

1 .796 

40 ,281 

4 00 

172.664 

Oriental Negros 

6 ,343 

113 

389 

2,621 

26 602 

1 00 

116 ,206 

Palawan 

116 

40 

( G5 ; 

69 

466 

4 00 

1 1.878 

Pampancn 

.1,892 

l 172 

, 752 

2,169 

i 27 ,281 

7 on 

180 ,121 

Pancadnan 1 

XUsal 

9.771 

‘ 116 

1 799 

6,142 

! 47,749 

7 00 

! 328,211 

*>.33 

ir> 

86 

461 i 

, 4,277 

b 00 

27 .685 

Romblon 

2,510 


I 124 

3 ,672 

21 .663 ! 

3 00 

71 ,644 

Samar , 

6.199 

1 ,621 1 

i 1 ,224 

1,236 

16 ,2bb | 

b 00 

102,114 

Sorsogon { 

4,414 

1 .127 

1 375 

l ,012 

21 ,369 , 

4 00 

t 79 362 

Sulu 1 


! 

1 

3 

2 

6 00 

12 

Surlfao 

1,673 

1 10 

198 | 

740 

7 ,979 

4 00 

> 13,633 

Tarlac 1 

4,649 

87 

416 

2 ,212 

31 ,222 

6 00 

187 .642 

Tayabaa 1 

2,161 

1 74 

261 1 

819 

8.923 , 

6 00 

1 50,896 

Zambalaa. 1 

1 ,166 

16 

247 , 

600 

6,043 | 

7 00 

y 2,941 

Zamboanga 

620 

I 

1 26 

97 

104 

7 ,076 

7 00 

, 48,080 

Total for the Philip- j 



1 * 
i 


' 731 ,849 


1 4 072 ,813 

pine Islands. \ 

132,004 

9.614 

16.399 

71 ,828 


Averaca. 


■ 


i 

0 00 

1 
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Table XXIX.— Sheep, 1919 


1 

Province* I 

I 

Lambs 
bom 
during 
the year 

Death* 

from 

disease 

Deaths 

from all 
other 

cause* 

Slaugh¬ 

tered 

Number 
at the 
and of 
the year 

Average 
price 
per bead 

Total 
value to 
Decem¬ 
ber 81 

Abrm. 

077 

89 

82 

249 

2,686 

T4 00 

no ,060 

Afoun 

Away | 

20 

866 

84 

103 

2 

£40 

237 

2,266 

10 00 

9 00 

2,292 
21,202 

Antique i 

188 

2 

140 

76 

1,818 

4 00 

8,049 

Bataan 

84 

4 

84 

47 

198 

9 00 

1,760 

Batumi 

22 


20 

21 

408 

8 00 

1.187 

Ratangaa. 

81 

12 

4 

21 

223 

10 00 


Bohol i 

ezn 

04 

82 

158 

1 ,676 

6 00 

SiK , :ir-v7.i 

Buhidnon 





200 

9 00 


Bulacan 

254 

37 

2 

176 

1,079 

8 00 

'V; ‘ 

Cagayan 

1 ,017 

76 

238 

640 

6,691 

9 00 

68,016 

Cammrine* N ort«* 

9 



4 

m 

11 00 

785 

Caznarinee Sur 

804 

12 

76 

188 

8,078 

10 00 

80,066 

Gapla 

680 

168 

106 

192 

2,309 

7 00 

16,966 

Cavite 

66 

6 

30 

31 

812 

9 00 

2,669 

Cebu 

2,822 

262 

142 

968 

10,604 

6 00 

63,376 

Cotabato, 

2 



6 

18 

8 00 

100 

Davao 

43 




833 

6 00 

1 ,866 

llocna Norte 

2.189 

96 

386 

1 ,168 

10 ,686 

6 00 

51 360 

Boons Sur 

2,627 

15 

192 

1.476 

7,983 

6 00 

43,163 

Iloilo 

1,485 

72 

188 

861 

14 ,390 

6 00 

86,236 

Isabel a 

581 

19 

18 

834 

3,643 

12 00 

48,713 

Idigunu 

174 

17 

21 

46 

ess 

9 00 

6,479 

I*nao < 

1 


1 


4 

6 00 ' 

20 

La Union 

i , 011 ; 

66 

78 

583 

6,678 

> 8 00 ! 

44 .131 

Leyte 

3,104 

! 1W 1 

i 292 

1 787 

12,624 

- 10 00 

128,198 

Manila, city of 


1 

; 80 

i 381 

n oo | 

3,641 

Marinduque 


1 i 

1 i 

I 

16 

j 9 00 

148 

Mindoro 

69 i 

l 1 

16 

1 3 

270 

1 14 00 


M hurra is 

667 

! *2 ; 

122 

1 246 

2,870 

< 10 00 

23,164 

Mountain 

821 i 

t 

141 

| 480 

2,771 

S 7 00 

18,066 

NuevaEdja 

626 1 

| 102 | 

128 

1 218 

2,681 

} 9 00 i 

22,696 

Nueva Vlacaya. 

Occidental Negro* 

48 


3 

27 

150 

8 00 

1,240 

4,066 

170 

457 

1 ,846 

27,671 

6 00 

159,282 

Oriental Negro* 

Palawan 

1,603 

86 

143 

446 

7,460 

11 00 

84.736 

Pam pang* 

1 ,848 

228 

106 

1,777 

9,388 

7 00 

**•*55 

Pangaainan 

Rhtal 

2,701 

84 

97 

1,148 

9,140 

10 00 

87,8» 

175 

1 

20 

98 

1,087 

11 00 

11.80* 

Romblon 

39 



4 

291 

' 9 00 

2,676 

Samar 

680 

30 

40 

196 

1,618 

l 12 00 

17,838 

Somogon 

843 

66 

66 

62 

1,278 

8 00 

9.890 

Suln 




12 

10 00 

‘ 5 ° 

Surigao 

318 

86 

14 

199 

638 

9 00 

6.8J4 

Tarlac 

1 l ,069 

16 

189 

419 

8,936 

8 00 

7* .0«» 

Tayabas. 

18 


1 

2 

61 

8 00 

806 

ZunbaUe 

699 

53 

86 

1 ,106 

2,804 

6 00 

14.884 

Zamboanga. 

J79 

1 

2 

31 

624 

1 11 00 

6,863 

Total for th# Philip¬ 






I 


pine Island*. 

84 .813 

2,122 

3.808 

16,082 

l 

168,181 

I 

1,244,818 

Average 



1 7 00 



! f I I i 




ADDITIONAL DATA ON ADLAY 

By r J Wjurmt, AffrieuUitral Advisor 


Notes on Adlay (see this Review, Vol. XIII, No. 8, 1920), 
was written about a year ago, before actual milling tests of the 
grain and baking tests of the flour had been made. Only small 
samples had then been hulled, by the native mortar and pestle 
method, and tried cooked like rice. The present paper is a 
progress report on the work with adlay and contains the in¬ 
formation accumulated to date since the first article waB writ¬ 
ten. See also The Philippine Farmer, Vol. VII, No. 3, p. 81, 
1921. 

With the arrival of the rains adlay was again planted at La- 
mao in 1920, and enough grain was harvested at the end of 
the year for a milling test made in February and March this 
year. 

When the adlay arrived in Manila it was found that there 
were no flour mills, but Mr. E. E. Diot, manager of the ware¬ 
house and traffic department of the Pacific Commercial Com¬ 
pany, Manila, finally undertook to try milling a sample. The 
first milling trial, in which flour was ground for the first bread¬ 
making test in the Philippines, is best described in the letter 
from Mr. Diot on another page of the Review. 

The first biscuits were made of equal parts of wheat and 
adlay flour, and they were tasted with no little curiosity. They 
were found to' be Buch remarkably good eating that in the next 
lot the proportion of adlay flour was increased to two parts to 
one part wheat flour. These biscuits (Plate I) were darker in 
color than those made in the first trial but they were light, and 
of excellent eating quality. 

A larger sample of the grain was then ground and an attempt 
was made to make biscuits solely of adlay flour.* These were 
dark like rye bread, and the dough failed to rise. Therefore, 
in subsequent bakings the flour mixture was half and half wheat 
and adlay flour, and two-thirds adlay to one-third wheat, and 

* Adlay thould be pronounced ad'lay; eilent a, and y aa in "my” In the 
last syllable, with accent on the first syllable, 
utsoi—i 
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biscuits were made and distributed to many people. A third 
lot of adlay was now ground by the Pacific Commercial Com- 
pany, and biscuits were made and served, first at a tea given 
by the Philippine Chamber of Commerce, and then at luncheons 
given by the American Chamber of Commerce, and the Rotary 
Club, Manila, respectively. Altogether some 500 biscuits have 
been made and distributed for sampling. 

The reception of adlay as a breadstuff at the functions re¬ 
ferred to and by various people who have sampled adlay foods 
is best reflected in the press clippings and letters reproduced in 
another part of the Review. 

With inadequate milling machinery no attempt was made to 
remove the seedcoat of the grain m the. course of milling, and 
the flour therefore was dark, and the biscuits were of the color 
of Graham flour biscuits. They were light in texture and of 
excellent flavor and eating quality, and possessed a peculiar 
nutty, appetising flavor, believed to be derived from the un¬ 
usual amount of natural fat in the grain, which distinguished 
them and made them superior in tastiness to biscuits made of 
other flours. 

Hot cakes made from a mixture of two-thirds adlay and one- 
third wheat flour were also light and of good flavor and superior 
to those made of buckwheat and wheat. 

The whole grain makes a good rice substitute. 

The cracked grain also has been tried out as a breakfast 
food. Thus prepared it swells rather more than oatmeal and 
wheat preparations. The opinions relative to the value of ad¬ 
lay as a breakfast food vary, some declaring it equal to popu¬ 
lar cereal foods while others consider it inferior. Perhaps 
it is more nearly correct to say that it has a distinctive flavor, is 
different from other foods and so appeals less to some than to 
other appetites. 

Altogether, it has been demonstrated beyond a doubt that 
adlay is a palatable and wholesome food for the table, and there 
is every reason to believe that with a proper mixture of wheat 
flour it can be used for all purposes for which wheat flour is 
used. 

With a view to ascertain the food value of the different 
kinds, and possibly discover a variety more adapted to bread 
making than others, grain of several adlay varieties has been 
submitted for analysis to Dr. H. A. Wells, chief, division of 
chemistry, and Mr. F. Agcaoili, chief, section of food analysis, 
Bureau of Science, to whom the writer is indebted for the fol¬ 
lowing table: 
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Table I.— Analytes of adlay 



Hample 

Weight 
of 100 
grain* 

Waate. 

Hulled 

grain, 

Moist¬ 

ure. 

Protein 

Nx6.» 

Fat. 

Ash 

Crude 

fiber 




Per 

Ar 

Per 

Per 

Per 

Per 

Per 



Grume 

cent. 

eent 

ten*. 

cent 

cent 

cent 

cent 

A 

Bukidnon.. 

&4S 

90.06 

69 92 

a 27 

1L 76 

6 02 

1 00 

0 87 

B 

Mountain Province. _ 

18 26 

47.7f 

62.14 

7 64 

17 82 

7 28 

1 41 

1 Ot! 

C. 

Lanao,..~. 

10 88 

21 40 

76 60 

10 27 

11 41 

6.68 

L72 

0 90 

D 

Mountain Province_ 

18 89 

42 M 

67 14 

1L29 

10 94 

6 42 

L76 

0 83 

E 

Mountain Province .. 

11 90 

88.67 

6L48 

10 48 

10.72 

6 98 

l 88 1 

0 83 

F 

Cotabato 

8.11 

28.67 

, 71.42 

10 5S 

18.84 

6 38 

l 61 

0 68 

G 

Cota be to 

8.28 

88 62 

' 68 48 

10 96 

11 88 

8 bo 

1 42 

< 0.68 

B 

Cote be to 

7 83 

88.90 

1 61.20 

i 

9 64 

12 66 

4 16 

1 37 

1 0 78 


Starch. 

c*rL(v 

. hy 
dratas. 


Per 

tmtt 

72.08 
M 88 
87 14 

69 77 

70 10 
68 48 

71 87 
71 60 


AI1 these samples were grown at the Lamao Experiment Sta¬ 
tion, from seed obtained from the provinces named, excepting 
C which was grown in Lanao from seed obtained m Bukidnon, 
and E which was obtained direct from the Mountain Province. 

The samples A and C represent the gram used m the bread 
making tests. 

While these analyses have shown a rather remarkable varia¬ 
tion, especially in the fat and protein content, none of the 
samples have indicated a moist gluten content, and so the flour 
cannot be used for bread making without an admixture of wheat 
flour. Adlay “straight” might make a verv good cracker or 
hard tack. Mixed with wheat it would certainly do so. 

All the adlay samples have been richer m fat than wheat, one 
contained more than four times as much, and 4 other samples 
were more than three times as rich m fat as wheat. 

The protein content of adlay approximates that of wheat 
Somewhat poorer in protein than wheat in some samples, three 
kinds show a higher protein content than wheat; one variety 
containing about 4 per cent more protein than wheat. The 
carbohydrate and starch content is about the same in adlaj 
and wheat. 

Attention is called to the great difference in waste in the 
hulling of the grain, which, with 47 76, 42.86, and 38.67 per 
cent, respectively, is greatest in the large grained sorts from 
the Mountain Province grown at high elevations. The waste 
is the least in the small grained strains from Mindanao, m 
one analyzing as low as 23.40 per cent. Since the hull in the 
small grained sorts is thinner and more easily broken, and the 
yield of grain apparently considerably greater than in the large 
grained formB, the small grained types seem to be the most 
promising for general culture. 
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In the Notes on Adlay the analysis of several staple grains 
and pulses were given for comparison with adlay. In order 
better to show the status of adlay as a food and in relation 
to other staple grains, the nutrient value and nutrient ratio 
of the adlay analysis exhibited on the preceding table, together 
with those of wheat, corn, rice, and oats is shown below: 

Table II .—The nutrient ratio and nutrient value of adlay and other grains. 


As indicated above adlay exceeds in food value the four grains 
in question: wheat, rice, corn, and oats. 

If we accept 1:5 as the dietical standard ratio of proteins 
to carbohydrates and fat, it would appear that adlay closely 
approximates wheat as an ideal food and that it is a far better 
balanced food than either rice and corn, the two principal grains 
in the Philippines at the present time. 

It may be well to state that digestibility tests other than 
those made by Dr. A. M. Saleeby, referred to on another page 
in the Review, have not yet been made. However, it seems 
reasonable to believe that adlay equals corn in this respect to 
which gram it is most closely related. 

In view of the foregoing data it would appear that a mixture 
of equal parts of adlay and wheat flour, or two-thirds adlay 
and one-third wheat, for all practical purposes would be equiv¬ 
alent to an equal quantity of wheat flour, except that it is a trifle 
richer in fat. Since the baking trials have shown conclusively 
that the biscuits made of this flour mixture are equally as 
attractive to the eye as those made of wheat flour, and that 
they are actually superior in eating quality, the addition of 
adlay is a distinct advantage. In other words, we are faced 
by the rather unusual fact that the proposed substitute is supe¬ 
rior to the original. 

Many people have expressed incredulity relative to the cereal 
value of adlay, contending that if it had the merits claimed 
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they would have become discovered long ago and the grain 
would have become widely grown and used as a foodstuff before 
now. 

However, the previous rejection of adlay as a staple food ap¬ 
parently has been due not to an intrinsic inferiority of the 
grain, but to the peculiar features which have made it inferior 
to rice as grown by a primitive people—objections which are 
removed by the advent of modern machinery and a better knowl¬ 
edge of the grain. Of course, the long growing season is ad¬ 
mittedly a drawback, though to some extent this is compen¬ 
sated for by the fact that adlay is lesB subject to attacks of 
locusts than rice and corn. The maya or rice bird, and the wild 
pigeon, frequently so destructive to rice, do not feed on adlay, 
so far ns known This is also true of the rice bug, Leptoco- 
ma acuta, one of the two most destructive insect pests of the 
rice plant. 

Like rice, adlay originated m tropical Asia But rice pos¬ 
sessed the great advantage m being the better keeper of the 
two, which, outside of its food value, has probably been the 
most potent factor in making it the most important of all the 
tropical grains. 

Then, rice is far better adapted to preparation for food by 
the mortar and pestle—the original gram mill invented by 
man—method of hulling the gram than adlay; first, because 
when the pestle is brought down on the smooth, round adlay 
grains, these fly out of the mortar in all directions, whereas rice 
does not; second, because the kernel of adlay is softer than that 
of rice and is more easily broken in the course of hulling, re¬ 
sulting in more waste than in hulling rice, which is hard and 
flinty. With the introduction of modern machinery these dis¬ 
advantages disappear. 

Finally, a good bread could not be made without an admix¬ 
ture of wheat flour which was not to be had in the tropics until 
within comparatively recent times. To be sure, as has been 
said in my previous paper on adlay, that veteran in Anglo- 
Indian agriculture, Watt, many years ago suggested the pos¬ 
sibilities of adlay as a breadstuff, but apparently no one in India 
has carried out field experiments and milling and baking tests to 
ascertain on the one hand the value of the grain to the farmer, 
and on the other its possibilities as a foodstuff to the consumer. 

Because of the interest in adlay evidenced here an attempt 
has been made to trace what has been and is being done with 
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adlay in the Dutch East Indies, apparently the only country 
outside the Philippine Islands where attention has been paid 
to it by scientists within recent years. * 

A dispassionate account of both the soft-hulled and wild formB 
is found in Nvttige Jndtsche Planten, by M. Greshoff; 1894, 
quoting analyses of the gram made in India. 

Van Gorkom’s Oust Indische Cultures, 1918, does not mention 
adlay. 

Teysmanmu, Vol. XXIX, 1918, pp. 59, 60, contains a brief arti¬ 
cle by P. W. Broek, stating that the flour mixed half and half 
with wheat flour is excellent for making bread, good for pan¬ 
cakes and for porridge. Commenting hereon W. G Borsma 
says that m 1912 about 1,000 piculs of adlay grain was shipped 
from Palembang, Sumatra, and sold at fl. 6 to fl. 7 per picul. 
(1 picul—62.5 kilos; fl 1.00 —^0.80). He concludes by saying 
that: “Opinions vary as to the value of adlay as a foodstuff. 
That adlay is a nourishing grain is certain. However, there 
are doubts as to whether because of the big hull it is sufficiently 
profitable to deserve preference over other crops.” 

Later in the year the same publication, p 455, contains 
another account on adlay, where the writer, K. v. d. Veer, closes 
his article by quoting Greshoff: “In Burma it is said that after 
the world was created the rats brought rice and adlay from the 
mountains to the plains below. Then, when the people arrived 
they choose the rice for themselves and allowed the rats to keep 
the adlay. He concludes: 

“I believe that it is advisable to trust in the wisdom of the 
(ancients.” 

Circular No. 20, Djali Bros, by L. Koch, dated July, 1919, 
contains an account of trials made with adlay—in Java known 
as Djali Bras —at Fort de Kock, Sumatra, at an elevation of 
925 meters, and m Buitenzorg, Java, where the yields obtained 
were 3,528 and 2,867 kilos per hectare, respectively. 'At Fort 
de Kock the adlay waB planted 3 seeds to the hill, the hills 50 
centimeters apart, in rows 75 centimeters apart. In Buitenzorg 
4 to 5 seeds per hill, the hills 60 centimeters apart, in rows 90 
centimeters apart. 

The waste in hulling the gram was found to be 30 per cent 
of the weight in Sumatra, and 47.5 per cent m the Buitenzorg 
trials. 

The hulled grain was tried as a rice substitute, for which it 
is recommended, and the author quotes from the aforementioned 
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article by Broek that adlay flour mixed with an equal quantity 
of wheat flour can be used in making: bread. 

The analyses made of the adlay in Builenzorg are as follows: 


Moisture 


P*r cent 

14.00 

Protein 

. 

11.26 

Fat .. 


2.22 

Carbohydrates . _ 

. 

70 40 

Crude fiber . 


1 56 

Ash 

. 

0.55 


As supplementing the cultural directions in the Note* mi 
Adlay, it may be mentioned that if the grain is sown as there 
recommended, 4 to 6 seeds m the hill, the hills 40 to 60 centi¬ 
meters apart, in rows 70 to 80 centimeters apart, an average of 
10 to 15 kilos of good, clean seed of the small grained sorts is 
required to plant one hectare. The larger the grain the more 
seed is needed, of course, the variety with the largest grains 
requiring up to 40 kilos of seed grain to the hectare. 

In view of the wide difference in the figures obtained in the 
two yield trials made in the Philippines m 1918 and 1919—3,625 
and 1,634 kilos, respectively—and accidents to the adlay planted 
at Lamao in 1920 which prevented us from getting reliable yield 
figures for comparison, it is fortunate that the Dutch have also 
experimented with adlay, so that their data may be compared 
with our own. As already noted adlay yielded at the rate of 
8,528 and 2,867 kilos of grain respectively in two trials made 
in Sumatra and Java. The data on hand therefore would 
indicate that with good culture a crop of 2,600 to 8,000 kilos 
per hectare may be counted on, and there should be no difficulty 
whatever in getting a crop of 2,000 kilos of grain to the hectare. 
This compares very favorably with Philippine upland rice with 
an everage crop of 750 kilos per hectare and a maximum of 
1,750 kilos; lowland rice an average crop of 900 to 1,300 kilos 
with a maximum of 2,000 kilos, and corn with an average crop 
of 900 kilos per hectare. Nor is it without interest to know that 
a yield of 18 bushels of wheat per acre amounts to only 1^25 
kilos of grain to the hectare. 

It is also worth noting that the crop figures for adlay have 
been obtained from unimproved sorts. Who can tell what yields 
may be attained when the grain shall have been the object of 
systematic breeding work as have other cereals? 
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In storage, adlay has recently been found to be attacked by 
a small moth, which was sent for identification to Dr. C. F. 
Baker, Dean, College of Agriculture, University of the Philip* 
pines, who writes: 

The little moths you send are SitoUroga ctrealella, an abundant stored 
grain pest found all over the world. It attacks a great variety of prod¬ 
ucts. I imagine that adlay, in spite of its hard shell, will be subject to 
attack, in storage, of a number of the usual stored grain pests. This will 
be especially probable in the case of some of the beetles which can hore 
through very > hard substances. 

One of the rice weevils, Sitophilus oryza L., is also known to 
attack adlay, but data as to its destructiveness are lacking. 

One variety from the Mountain Province has been reported 
to mature in 90 days, but ordinarily adlay has a growing period 
of from 5 to over 6 months, and requires a reasonable amount of 
rainfall throughout rather more than 4 to over 5 months in 
order to produce a good crop. On the other hand, unless they 
are accompanied by a strong wind, the heavy rains that fall from 
August to October in central Luzon apparently do not injure 
the plant. 

It follows that in the Philippines adlay may be grown prac¬ 
tically wherever the land is adapted to it. The grain grows 
well on volcanic, sandy, to permeable loamy soils. Heavy, 
sticky lands are not recommended for adlay until further in¬ 
formation shall have been obtained as to its behavior on such 
soils. 

Thus, it could be grown, for instance, on the volcanic and 
loamy soils in Cavite, Batangas, and Laguna, now devoted to 
upland rice, corn, and sugar cane, in the northern part of Nueva 
Ecija, Nueva Vizcaya, and in the Cagayan Valley, in eastern and 
northern Negros, and in Bukidnon. 

In view of the fact that an admixture of wheat is required in 
using adlay flour, it is interesting to recall that the Spaniards 
cultivated wheat in the Philippines, especially in Batangas, in 
the hilly country from about Tanauan over Lipa to San Jose. 
Wheat is still grown to a very limited extent in the Cagayan 
Valley, northern Luzon. 
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In Bukidnon, Mindanao, on the table lands ranging from 500 
to 1,000 meters above sea level, is perhaps the largest single 
area in the Philippines where wheat might be grown success¬ 
fully. Since water power is plentiful, and adlay is abundantly 
productive in the same region, if wheat on trial is found to pay, 
the two grains could be cheaply milled locally, and the flour put 
up in suitable mixtures for shipment to the other parts of the 
Philippines. If this theory works out in practice, as apparently 
it should, Bukidnon, as a source of breadstuff; will become one 
of the most important agricultural sections in the Philippine 
Archipelago. 

Harvested like rice by the native population, as far as the 
climate is concerned, adlay can of course be grown wherever 
rice is cultivated. But the great advantage of adlay over rice 
is, that more productive than rice, where the growing, wet 
season is followed by a dry period, it should be possible to grow 
and harvest adlay with machinery like wheat, which cannot be 
done with rice grown in paddies, abolishing the hardest and 
most disagreeable work of fanning, the preparation of rice pad¬ 
dies and transplanting rice. It would appear then, that with 
lowered production cost and a larger yield of a better grain per 
unit area, adlay is destined to supplant rice as the leading staple 
grain not only in the Philippines, but possibly throughout a very 
large part of the tropics. 



WHAT OTHERS SAY ABOUT ADLAY 


The first news about the findings of this Bureau relative to 
adlay was given ip a local paper March 9, 1921, since when the 
new grain has been the subjects of considerable discussion in the 
Manila papers. Extracts from the original news story about the 
adlay, some of the press comments and new items, and letters 
received from several people who were among the first to eat 
adlay in the Philippines are published herewith in the belief that 
they will be of general interest to our readers in foreign lands, 
and assist in attracting attention to a grain which apparently de¬ 
serves widespread attention in the tropics, and quite probably 
in the warmer regions of the temperate zone where the rainfall 
is sufficiently abundant to permit its profitable cultivation. 

News Item, the Manila Times , March 9, 1921. 

“ADLAY”~~A NEW STAFF OF LIFE 

A DISCOVERY THAT MAY SOLVE THE PHILIPPINE POOD PROBLEM 

If you were told that there us a half wild cereal in the Philippines which 
is twice as productive as nee grown under equal conditions, and more 
easily hulled: that is, more nutritious and at least as palatable as rice, if 
not more so, that it can be prepared and eaten as rice and in addition 
ground into flour and used, mixed with wheat flour, in making bread and 
biscuits and an equivalent to the famous corn bread of the South; that 
it makes an excellent breakfast food, and that an appetizing hot cake to 
top off the morning meal can be made from it, and yet that so little of 
this grain is grown that if some one offered to pay its weight in gold, 
one ton of it could probably not be scrapped together in all the Philippines, 
you wouldn't believe it, would you? It sounds impossible, like a fairy tale, 
and yet we are assured that it is so by those who profess to know If 
these claims are substantiated, the world will have gained a new cereal 
the discovery of which many effect a change in the food habits of millions 
of people. 

* ****** 

Last week a sample of adlay was hulled and ground into meal and 
“cracked adlay" by the Pacific Commercial Company, and cooking tests 
have since been made in making bread, biscuits, and hot cakes of the meal, 
and in preparing the cracked grain for a breakfast cereal. It was found 
that bread chnnot be made from adlay flour alone, but in all other tests 
( the new grain came through with flying colors. We understand that 
analyses are now being made at the Bureau of Science of several adlay 
varieties found in Mindanao and the Mountain Province in the hope that 
some may be found suitable for bread making. 
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Mr. Wester says: “When I saw that it analyzed about like wheat, and 
later obtained the high yield figures, it occurred to me that if it possessed 
bread-making qualities, here was an important grain for the tropics, 
though it seemed incredible that the possibilities of a grain known before 
the Christian era begun had boen overlooked, especially by the several 
writers and botanists who have described it from time to time since the 
17th century. * * * considering that adlay far surpasses rice in yield, 

that it is a more nourishing and a better balanced food that it can be 
eaten like rice and besides can be used as a very acceptable wheat flour 
substitute for biscuits and hot cakes, and that the grits as a breakfast cereal 
are equal in palatability to those from any other grain, and' that it can 
be grown from sea-level to an elevation of more than 1,000 meters, it is 
fair to assume that it is only a question of time when adlay will be widely 
cultivated in the tropics 

“The value of adlays as a wheat substitute becomes more manifest when 
we consulei the annually incroasing wheat flour importations by tropical 
countries We hear much about the annual importations of rice, and every 
so often the fanner is exhorted by the newspapers to grow sufficient rice to 
meet the domestic demand therefor The rapidly growing flour imports 
seems to have been forgotten. It may come as a surprise to many to 
know that m 3 919 our wheat flour imports were about nine million pesos, 
or somewhat greater than the rice imports. The Filipino is apparently 
changing his food habits and using more and more bread. In view of the 
increasing flour imports it would therefore appear that a wheat substitute 
that can be grown m the Philippine Islands is worthy of more than passing 
attention Then, adlay makes a good food grain for cattle, horses, and 
poultry, which annually consume large quantities of rice. With a greater 
pioduction per unit area than rice it will pay the farmer to grow adlay as 
u feed for his domestic animals if nothing else and thus realeaRe large 
quantities of rice for human consumption.’* 

What adlay is 7 If you have traveled in the provinces you have probably 
seen necklaces on children made of gray, whitish or brown, hard, shiny 
beads. And if you are from Europe or America and old enough—you may 
rememlier certain small boxes with their lids covered with small shells 
with little round things about as big as marrowfat peas interspersed 
They are also made into portieres in the Philippines These are the seeds 
or grams of the original wild species of adlay. The variety from which 
flour has been made has a soft, thin hull which is easily separated from 
the kernel * * * 

Editorial, the Mamla Times, March 14, 1921 

ADLAY BISCUITS 

We tasted an adlay biscuit this morning Adlay biscuits look like those 
appetising biscuits pictured in the advertising section of the Ladies* Home 
Journal . They are golden brown, crisp, and have a fine nutty flavor, tast¬ 
ing something like biscuits made of a mixture of corn and oatmeal. We 
would eat half a dozen for breakfast every morning if we could get them. 
But adlay grain and flour, let alone adlay biscuits and bread, are not yet on 
the market. The importance of adlay, although cultivated for centuries 
in various Oriental countries, has not been realized by western agriculturists 
until very recently. \ * For some strange reason the cereal seems 

to have been overlooked as the great staple grain crop of the tropics 
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Adlay is a grain arrowing something like sorghum and does not need 
irrigation It may ba grown under upland rice conditions. It is threshed 
and milled as easily as nee It may be eaten either cooked as rice is, or 
used for making bread It analyzes very much like wheat, and is richer 
in protein and fat than rice. 

Last year we imported more wheat than rice. Moot bread crops will 
not grow well m the tropics. Adlay, on the other hand, is a tropical grain, 
and yields twice the amount with the same amount of labor as other grain 
crops cultivated here The cultivation of adlay in the Philippines would 
make us independent of both nee and wheat imports 

The Dutch are already taking an interest in the cultivation of adlay in 
Ja\a and Sumatra. We ought to be able to beat them to it in the Philip 
pmes if we take hold of the proposition in the nght manner 

No other organization could help so much in this matter as the Bureau 
of Education The success of this bureau’s corn campaign is well-known 
The cultivation of adlay could be taken up in the agricultural schools and 
w the settlement farm schools, and the girls in the domestic science classes 
might be taught ways of preparing it 

Several commercial companies in Manila are watching developments with 
interest 

The cultivation of adlay is not an experiment It is grown in many 
parts of Asm and by several groups of “wild” people in the Philippines. 
The gram has been analyzed by chemists. It has been grown at experi¬ 
ment stations Flour has been made out of it Biscuits have been baked 
with it Wc have eaten the biscuits, and are willing to eat more of them 
at any time. 

Editorial, the Manila Times, March 16, 1921 

AFTER TWENTY THOUSAND YEARS 

In discussing adlay, the new grain, a scientist the other day was inclined 
to the opinion that there must be some reason, although apparently unknown, 
why the grain is not used more extensively, it having been known for cen¬ 
turies throughout a great part of tropical Asm. 

However, another gentleman, equally learned, expressed the opinion very 
decisively that such un a priori assumption was not warranted. He said 
that all the grains at present in general use were used by Neolithic men 
(the men of the New Stone Age) twenty thousand yeais ago, and that 
no new grain has been extensively adopted by mankind since that time 

Men in the mass are greatly disinclined to adopt a*new food. The nee* 
terrace people m the mountains of central Luzon, for instance, will not eat 
upland rice except perhaps in times of scarcity. The Japanese dislike 
eating rice grown in the Philippines Among Americans in the Philippines 
newcomers will look with some suspicion upon the old-timer who admits 
that he likes nee. Local varieties of a grain are often developed, and 
men will look with feelings of mingled pity and contempt on people eating 
perhaps the same grain but of somewhat different flavor. 

Mr Wester himself advanced a number of possible objections to adlay 
which might account for the fact that it has not been widely adopted 
He said that adlay grain is so round and smooth that when an attempt 
is made to hull it with the ordinary mortar and pestle it flies out of the 
mortaj 1 in all directions. The grain is also rather soft so that it is likelv 
to be broken up under the pestle. 
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The Manila Times it frankly interested in adlay. It would be a wonder¬ 
ful thing if after twenty thousand years a new grain had been found 
suitable for general cultivation and widespread use It would make the 
Philippines self-supporting so far as breadstuffs are concerned. Experi¬ 
ments carried on here with the new gram would attract the attention of 
the world. It is up to the Bureaus of Agriculture, Science, and Education. 


News Item, Philippines Free Press , March 26,1921 

“Adlay bread,” made from the tropical grain the use of which Mr. 
Wester, of the Bureau of Agriculture is trying generally to encourage, and 
tea were served to the members of the Philippine Chamber of Commerce 
on board the cutter Corregidor at a reception last Wednesday, given by the 
Bureau of Agriculture in honor of the members of the chamber who wore 
leaving on a trip to the southern islands The guests expressed them¬ 
selves well pleased with the bread, and surprised to find it so excellent. 

Editorial, the Manila Times, March 21, 1921 

AN HISTORICAL EVENT 

The members of the Amen can Chamber of Commerce were gathered to¬ 
gether yesterday for luncheon on a very momentous occasion. They ate, 
they all ate adlay biscuits More than ten dozens of them were served, 
and all of them had disappeared by the end of the luncheon. Those that 
were not eaten were surreptitiously slipped into pockets. 

This was undoubtedly the first time in history so many biscuits of this 
new cereal were ever baked; and the Americans present constituted a 
larger gioup of men than any that had ever eaten such biscuits before 

The foregoing may read like humor to some, but it is plain and un¬ 
adorned fact. It may read like silly exaggeration to some to call the 
eating of very ordinary biscuits and historical event, but again it is a plain 
and unadorned fact. 

As we said some time ago, no new grain has been generally adopted 
by mankind for more than twenty thousand years. All our present ce¬ 
reals were known to men of the New Stone Age, who used stone hatchets, 
lived ui raves, and dressed in the skins of beasts. This is partly explained 
by the fact that the number of cereal plants fit for human consumption is 
limited, and partly because of human conservatism in the matter of adopt¬ 
ing now foods. 

That adlay is a palatable breadstuff has been absolutely proved If 
it should prove fit for general cultivation and wide consumption, if it 
should prove the third of gieat tropical grains, then the significance of 
yesterday’s luncheon in the dmmg room of the American Chamber of Com¬ 
merce will burst upon an amazed and grateful world. 

Editorial Note, Progressive Agriculture , May, 1921 

We have eaten biscuits made of adlay flour and have found them of 
remarkably good quality. The field experiments made by the Bureau of 
Agriculture have shown the adlay to be very productive and that the grain 
can be grown over a very large part of the Philippines Analyses made 
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by the Bureau of Science show the grain to be wholesome and nutritious, 
in fact a better balanced food than nee. We have been told that adlay 
is grown here and there in the provinces, but very little is known about 
it and how it is used. We wish to know more about it for the benefit of 
our readers and invite everybody to write us all they know about adlay, 
giving the local variety names of adlay, the time of the year when it is 
planted, how it is cultivated, when it is harvested, how it 
how it is prepared and eaten for human food, and to wh 
used for animal food. 

News Item, The American Chamber of Commerce Journal, 
June, 1921 


A NEW GRAIN FOR THE PHILIPPINES 

The gram experts of the Bureau of Agriculture have been experimenting 
for some time with a grain known as adlay which, when growing, looks 
like a tall coarw grass. In India, it has been used for hundreds of years 
by some of the hill tribes as a gram and a food. Only leccntly has it 
been tried out as a food in the Philippines 

The milled grain analyzes practically the same as wheat, except that it 
contains nearly four timee the amount of fat. Adlay makes a delicious 
hot cake and is very palatable for use like pearl barley in soups. “Cracked,” 
the gram makes a capital breakfast food, and the whole kernel boiled 
makes a good rice substitute. 

Adlay is a more nourishing and better balanced food than rice Because 
it far surpasses rice in yield per hectare and can be grown without irriga¬ 
tion over the greater part of the Philippines, it will undoubtedly become an 
important crop, after it becomes better known 

The principal objection to adlay la that it is hard to hull by the primi¬ 
tive mortar and pestle method, and because the kernel is much softer than 
the rice kernel, it is easily broken, resulting in considerable wastes How¬ 
ever, with a little experimenting, modem machinery unquestionably can 
be designed to hull adlay successfully. 

Food habits are very strong and not easily changed The present pioh- 
lcm in making adlay one of the staple foods of the Philippines will there 
fore be in the education of the people to a recognition of the superiority 
of adlay over rice 


Pacific Commercial company 
Manila 

Philippine Islands 

February £f*t f 192J 

Dear Sir I hand you herewith the sample of flour obtained from the 
species of gram which you stated came from Mindanao that you said you 
would like to have hulled and milled for experimental purposes in trying 
to convert Bttmc into a substitute for wheat flour. The hulling was very 
easily performed. When it came to the milling, however, I regret to say 
that we did not meet with such success, owing to the fact that we have 
no suitable grinding machine. After washing the hulled grain, we ground 
some as fine as we possibly could in the sugar pulverizing machine, then 
sifted the flour through a fine mesh cloth. 
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I took the liberty to take home the grits or such of the flour as did not 
go through the cloth during sifting, and this I had the cook prepare into a 
breakfast food in the same manner as cracked wheat or meal is prepared 
It made a very acceptable substitute for Scotch oatmeal. I also appro¬ 
priated a small quantity of the flour and had the cook make four small 
biscuits from same. These biscuits were fairly light and of very good 
savor and could easily pass for Graham flour bigeuits. 

I think it is well worth while for you to carry on experiments on a larger 
scale with this cereal; there is no doubt in my mind that if it can be grown 
in commercial quantities, it can be converted into a valuable article of 
food. 

Yours very truly, 

Pacific Commercial Company, Warehouse 

and Traffic Department, 

By (Sgtl.) E E Dior, 

Manager 


The Government of the Philippine Islands 
Department of Agriculture and Natural Resources 
BUREAU OF AGRICULTURE 

Manila, March H , 1921 

Dear Mr Wester Having watched the progress of the ndlay in the 
field experiments with much interest I sampled the biscuits you furnished 
the other day with considerable curiosity, and l confess that their excellence 
far surpassed my expectations. Apparently we have in adlay a grain of 
hitherto unsuspected merit. 

In view of the increasing wheat flour imports a good substitute therefor 
which can be grown in the Philippines would be of great value, especially 
if it is found that it can be cultivated and harvested by machinery. 

Sincerely yours, 

(Sgd.) Aon. Hernandez, 

Director of Agriculture 


Department of Agriculture and Natural Resources 
BUREAU OF AGRICULTURE 

Manila, March 192f 

Dear Mr. Wester: I have sampled the adlay biscuits you furnished a 
a few days ago, and I was surprised to find them such good eating If 
not superior they are certainly fully equal to Graham flour biscuits, which 
they much resemble in appearance and texture. It is remarkable, to say 
the least, that a gram of such good quality should have remained so long 
in obscurity In view of the annually increasing wheat flour imports it 
would appear that adlay as a good wheat substitute cannot help but be¬ 
come an important grain in the Philippines at no distant date 

Very truly yours, 

(Sgd.) Sxlverio Apostol, 
Assistant Director of Agriculture. 
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The Government op the Philippine Islands 
University of the Philippines 
College of Agriculture, Los Bxtfos 
(Office of the Dean) 

March 18, 1921. 

My Dear Mr, Wester: We have received a package of adlay biscuits— 
presumably from you, which we have tested with interest. They are cer¬ 
tainly good eating. 

Dr Roxas says, “very nice, but not enough!” Miss Kenward says, 
“very good, but how can we get some of the meal?” Professor Higgins 
says, “Not hard to take!” 

The next point is, how to teach the people to make such good biscuits 
as these' 

Best thanks' 

Sincerely, 

(Sgd.) C. P. Baker, 

(Dean.) 


Camp Nichols, Kizal, P. I. 

April 2, 1921. 

Dear Sir: I am writing to thank you for the adlay biscuits which I re¬ 
ceived a few days ago and to tell you that I think they were very good and 
a good substitute for wheat or corn bread. 

Yours truly, 

(Sgd.) Jacob Casthkn 

The Government of the Philippine Islands 
BUREAU OF SCIENCE 
Manila 

June 3 , 1921. 

Dear Mr. Wester: Mrs. Lee and I sampled the biscuits prepared from 
adlay you sent us recently. We found them even more appetizing than 
wheat flour biscuits. Is there any source from which we can get this adlay 

n • *_i i j . m 

Yours truly, 

(Sgd.) H. Atherton Lb®, 

Mycologist. 


The Government of the Philippine Islands 
BUREAU OF FORESTRY 

Manila 


June H, 1921. 

My Dear Mr. Wester: In reply to your letter of June 6th, relative to 
the quality of adlay as a breadstuff, I wish to Btate that I found it not only 
very tasty but also satisfying, and in my opinion, adlay biscuits would 
make a splendid addition to the present generally used bread stuffs. The 
biscuits served at the Rotary Club luncheon received very favorable com¬ 
ment as to taste, etc., and were heartily appreciated. 

Very sincerely yours, 

(Sgd.) Arthur F. Fischer, 

Director of Forestry, 
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Manila, June 16, 1921. 

Dsar Mb. Wflffim: I am glad to inform you that the trial of the adlay 
flour, a specimen of which you crave me about two months ago, has proved 
most satisfactory. Miss Buelhausen of St. Luke’s Hospital conducted the 
experiment in her children’s ward, and had all children from two to twelve 
years old fed on biscuits made of adlay, substituting it for bread. The 
experiment on each child lasted from the time of admission till the time of 
discharge, i. c. several days. All of them seemed to like it, and to thrive 
on it. The amount of nourishment they received from it was apparently 
sufficient. They gained in weight; and there were no signs of indigestion 
Miss Buelhausen says she could not notice any difference in the amount of 
nourishment furnished between adlay bread and the wheat bread. 

Miss Wiser of the same institution is now conducting another test on 
the same flour which I received from you last week; and I shall be very 
glad to give you her report, which I hope will be equally satisfactory. 

Sincerely yours, 

(Sgd.) A M Salreby, M.D. 

tvoTK.—Hrrnuiu of Innuflirienl material the fteeond tc*l wu not completed. (V J W ) 


The Government of the Philippine Islands 
BUREAU OF SCIENCE 
Manila 


June 21, 1921 

Dear Mb. Wester. In reference to the mutter of appearance and palat- 
ability of the adlay biscuits which you supplied me, I wish to state that 
from both standpoints they compare very favorably with those made of 
wheat flour, and provided this cereal can be produced economically on a 
sufficiently large scale, 1 see no reason why adlay flour should not be used 
m combination with wheat flour for the purpose of making bread and bis¬ 
cuit*. 

Very truly yours, 

(Sgd ) Elmer D Merrill, 
Director , Bureau of Science. 


Santa Cruz, Laguna 

June HO, 1921. 

Sir: During the months of March and April of this year, several articles 
were published in the daily papers regarding a gram called adlay or tigbi, 
and the possibility of using it as a substitute for wheat flour. 

This grain has been grown by the farmers throughout the upland dis¬ 
tricts of Laguna and other provinces of my district for years but the area 
generally planted on each farm is small, never exceeding one-half hectare. 
The local method of planting it is to sow from one to three rows around 
the outside of the upland rice fields, and there are some instances where 
a fanner will plant rows of adlay across his field; the rows fifteen to 
twenty feet apart, and the hills from twenty to thirty inches apart in the 
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To plant adlay for a commercial crop the land should be well prepared. 
Lay off the field in rows thirty-six to forty inches aparts, drop the seed in 
the row from twenty-five to thirty inches apart, two seeds to a hill. Adlay 
should never be planted closer than stated here as the greater number of 
varieties of adlay send out from fifteen to twenty-five suckers, therefore 
it is not advisable to plant it close if a good heavy crop of grain is to be 
harvested. 

Adlay has many qualities over other grains that ought to appeal to the 
dry land rice farmers. First, this grain will stand a drought that would 
kill upland rice, and still produce a good crop; second, adlay is a plant 
that locusts don't seem to bother I have seen upland rice destroyed by 
locusts while the adlay planted around the field was not touched by them; 
third, adlay will produce nearly double the yield per hectare that can be 
expected from upland rice; fourth, the care and cultivation of one hectare 
of adlay can be carried on at less than one-half the cost of taking care of 
one hectare of upland rice. 

The food value of adlay has been known to the Filipino farmers a long 
time, and it has been used by them in various forms, such as Suman or 
rice cakes; as Pinipig, or roasted; and as a substitute for rice. It also is 
a first class feed for poultry. 

One of the reasons why adlay has never become very popular as a food 
among the farmers of the country Is the trouble they have found in tjie 
hulling of the grain, as there are no mills where the fanners can take 
the grain for hulling and grinding into flour or a rice substitute. Therefore, 
the hulling is accomplished by pounding out the grains in a mortar used 
to hull rice, and as the grains of adlay are round and smooth, the farmers 
are compelled to put a special top about twenty inches high composed 
of banana leaves around the top of the mortar with the sides of the leaves 
curved towards the top, leaving an opening of some eight inches for the 
pestle to pass through. Thus, when the grains are pounded they fly up and 
on striking the curved sides of the extended top fall back into the mortar. 
If mills for hulling adlay and preparing it in the form for use as food had 
been available there is no doubt but that adlay would long ago have become 
one of our most important grain crops, and if the proposition is taken up now 
and mills erected where the farmers can have their adlay ground into 
either flour or grits, or where they can sell the grain to the mill, I am 
sure that adlay will in less than five years become one of the leading 
grain crops of the upland or dry land farmer. The work of pushing the 
planting of this crop through the upland district of the Islands, therefore, 
should be encouraged by the Government 

Very respectfully, 

(Sgd ) W. G. McCabty, 
Supervietng Agricultural Agent. 


Tot Government or tot Philippine Islands 
BUREAU OF EDUCATION 

Manila, July f, 19 tl . 

Dear Mr. Wester: Replying to your verbal request for an expression 
relative to the edible quality of adlay, I take pleasure in stating that I 
found the biscuits tasty, light and having a peculiar nutty flavor that 
quite distinguishes them from Graham or wheat flour biscuits to which 
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they are quite equal in edibility; many people might prefer them. The 
cracked grain, eaten like oatmeal, was of good flavor. It was softer than 
oatmeal and seemed to lack distinctive flavor. This impression may have, 
been fancied however, and due to the novelty of the food rather than to an 
inherent quality in the grain. 4 1 would like to use it regularly both in the 
form of breakfast food and flour, where a supply available 

If adlay can be economically produced on a large scale, this grain un¬ 
questionably has a future as a staple grain in the Philippines. 

Very truly yours, 

(Sgd.) R. L B AKRON, 

Superintendent, Philippine School of Arte and Trades 



SOME THOUGHTS ON FRUITS AND THEIR CULTURE IN 
THE PHILIPPINES* 


It is a great pleasure to me to have the privilege of addressing 
your conference today, for I have watched th£ development of 
the agricultural work of your Bureau with the keenest interest 
for many years, especially since 1917, when I was made agricul¬ 
tural advisor to the Department of Mindanao and Sulu, where, 
during my two years’ stay, most of my work was carried on 
through the medium of the schools, and I have become fully 
convinced that through its agricultural schools and school farms, 
the Bureau of Education possesses the means of raising the 
standards of the agricultural practices, including fruit grow¬ 
ing, of this country second to no other government organization 
in the Philippines 

I have been asked to address you on the subject of fruit 
growing in the Philippines, ps you know a rather neglected 
industry at present, but which like so many other industries 
has a great future, though it may take some time before it is 
developed. 

Only a few years ago it was taught that, as a rule, fruits 
were more or less of a luxury, and that they merely pleased the 
palate rather than furnished nutriment, though it was recognized 
that many are rich in starch and sugar, and not a few also in 
protein and fat; but their indispensability is known now that 
the recent discoveries relative to the vitammes have shown fruits 
to be exceedingly important dietetically. Fruits and fruit juices 
are now frequently included in physicians’ prescriptions for 
several ailments. The curative value for certain diseases of 
the apple, the prune, the orange and lemon, for instance, has 
already been establised, and as research is extended to other 
fruits it will probably be found that they, too, are beneficial 
m various wayH. In the meantime the value of fruit juices and 
acids in stimulating digestion, and the value of fruits in intro¬ 
ducing change and variation in what otherwise would be a mon¬ 
otonous diet is to well understood to require further comment. 

1 A paper read by P. J. Wester, agricultural advisor. Bureau of Agri¬ 
culture, at the Conference of Farm and Agricultural School Principals, 
Bureau of Education, in Baguio, May 6, 1921. 
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When also it is remembered that once established, fruit trees 
continue to yield abundant crops one year after another, with 
less care and attention than would any other crop, that they 
are more independent of rainfall than annual crops, such as 
rice, corn, and vegetables, and that they are immune to locusts, 
the advantages to each fanner of possessing an orchard for 
home consumption of fruits are so great and obvious as to require 
no further argument. 

In discussing the subject of fruit growing, therefore, it should 
not, and usually does not require much effort to convince the 
listener that the planting of fruit trees is desirable. And. as 
a matter of fact, the great trouble is generally to convince him 
that he cannot grow everything under the sun on his farm. 

Hp already has some fine mango trees, but he has heard of 
the wonderful mangosteens and the aromatic durians in Jolo, 
and he wants them; he has eaten lanzones from Laguna and he 
would like to grow a few of them; if he has been in Baguio 
he would like a few strawberries, and likely as not he would 
want to have a few apple trees thrown in for good measure. 
It is a worthy ambition, but unfortunately it is impossible to 
achieve. 

All of you know by experience of the difference in the climate 
here in Baguio and in the towns you come from, and you have 
of course noted the great difference in the vegetation here and 
at home. Those who have traveled even a little know of the 
vast difference in climate in the various parts of the Philippines, 
and they have seen that abaci is grown in one district, coco¬ 
nuts flourish in another, sugar cane is a prominent crop in a 
third region, maguey in another and so on. These various 
crops have not become important in the various regions where 
they grow because some one made up his mind that they should. 
They became important crops because the soil and climate favor 
their development in the parts of the country where they grow. 

When we consider the great number of different kinds of 
fruits that may be grown in the Philippines, the diversified 
climate of this country, and the many factors that combine 
to make a good location for fruit growing, it becomes apparent 
that any advice offered in a short address must be general in 
character. A detailed account would require more time than 
is available. But there are certain fundamental rules that apply 
in common to all fruit trees and to fruit growing and which 
must be adhered to in order to insure success. Their violation 
is equally sure to lead to failure. 
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In a broad sense, fruit trees in the Philippines may be divided 
into three groups: 

1. Those that succeed where the dry and the wet seasons are 
distinct and pronounced, such as the mango, tamarind, santol, 
duhat, guanabano, ates, and related fruit trees; 

2. Those that require a moist climate, with fairly abundant 
rainfall evenly distributed throughout the year, and no long 
dry periods; or such trees as the mangosteen, roarang, durian, 
lanzon, and the bauno; and finally, 

S. Those fruits which are sub-tropical rather than tropical, 
which do not thrive in the hot lowlands but require an elevation 
of 600 meters or more to succeed well, Buch as the cherimoya, 
the kaki, and the loquat. At a still higher altitude even the 
chestnut and the peach will be found to thrive. . 

Some trees have, it is true, a very wide climatological range, 
but many other species are very impatient relative to their 
climatic requirements and fail to grow or fruit if planted beyond 
their range. 

Large numbers of fruit trees are set out and die every year, 
or they make a poor growth because they were planted in a 
climate where they cannot grow. An attempt to force an un¬ 
suitable climate down the throat of a plant, so to speak, is 
about as sensible as would be an attempt to raise chickens in 
a duck pond or fish in the poultry yard, and it will be equally 
successful. Therefore, before you make arrangements to set 
out an orchard of say, mangos or lanzones, first make sure 
that the climate and soil in your locality is suitable for the 
fruit you have in mind. If they are not, it is best not to 
plant that fruit, but to choose another that will thrive. 

While fruit trees may be planted on other lands, other con¬ 
ditions being equal, the largest crops and the best flavored fruit 
is produced on moderately rich, light, and Well drained lands. 
Too rich soils encourage a luxuriant growth of leaves at the 
expense of fruit production in the case of a number of fruits, 
for instance the mango. The trees may thrive on cold, wet 
lands, but the fruit produced there is not so sweet and fine 
flavored as that grown on lighter and warmer soils. 

In the typhoon belt the susceptibility of a tree to injury 
from wind should be taken into consideration, and fruit trees 
known to have brittle, soft wood, with trunk and branches easily 
broken, should be planted where they are naturally well sheltered, 
or else effective windbreaks should be set out around the orchard. 

This applies to fruit wherever it is grown and whether it is 
grown for home consumption or as a commercial venture. 
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If fruit growing is engaged in on a large scale, still other 
factors enter which determine the financial success or failure 
of the enterprise. 

First, the supply and demand for the fruit in question should 
be carefully investigated. If the market in a certain locality 
is over-supplied with mangos and the price received for the fruit 
is low, obviously it would be inadvisable to engage in mango 
growing even though the district was well adapted to mangos. 
Transportation facilities from the point of production to the 
market should next receive consideration. A locality might 
produce unusually fine oranges, but orange growing there would 
be profitless if there were no means of marketing the fruit, or 
if the cost of transporting them to the market was too great. 

Abundant sunlight and air are indispensable for the best results 
in growing fruit both in regard to quantity and quality. Neither 
are many flowers nor fruits produced on trees that are crowded, 
nor are the fruits borne under such conditions so sweet and 
finely flavored as those produced on trees well exposed to the 
light and the sun. Then again, trees that are too closely spaced 
grow tall and spindling in their efforts to reach the light. In 
consequence, the fruit is more difficult to gather than on smaller 
trees, the lower branches become weakened and form a breeding 
ground for diseases and insect pests which spread more easily 
from tree to tree and are more difficult to control or eradicate 
where the tops of the trees come in contact. It is evident, then, 
that proper and sufficiently wide spacing of the trees at the time 
of planting is a matter of great importance. 

It should be a rule never to plant the trees so dose that the 
tops grow together when the trees shall have attained their full 
size. They should be spaced sufficiently far apart so that when 
they are full grown the tops are at least from one to two meters 
apart. Then again, in order to facilitate subsequent work in 
the orchard and for the sake of appearances and economy of 
land, the trees should be planted at equal distances and in 
straight rows. 

Finally, when we stop to think that the planting of a fruit 
tree is nothing less than an epoch-making event, performed once 
in its life history, that may extend from twenty to over one 
or more hundred years, the importance of planting the tree 
properly becomes apparent. As a matter of fact, tens of 
thousands of trees are annually planted which lead an unhappy 
life and eventually die for no other reason than that they were not * 
set out as trees should be. The time and care expended in plant- 



182 


PHILIPPINE AGRICULTURAL REVIEW 


ing a tree properly is the best of economy, for it recuperates 
the more rapidly, the Booner becomes capable of taking care of 
itself and beginning to bear. 

The two cardinal points for successfully transplanting a tree 
are: 

1. To dig the hole so large that when the tree is planted the 
roots can be spread out in a natural manner without being bent 
or forced into an unnatural position when the soil is shoveled 
back into the hole. 

2. Not to allow the plants to dry out or to Buffer for want 
of water from the time they are dug out of the nursery until 
they have become well rooted in their new place. 

For this reason about one-third of the top and most of the 
leaves should be pruned off the plant before it is dug up in the 
nursery, and it should not be allowed to lie exposed and dry 
out in the sun, but should be planted at once, or else carefully 
wrapped up in wet straw or sacks until it is set out. To save 
work with watering, the trees should be set out at the beginning 
of the rainy season. If they are set out during the dry period, 
they should be watered liberally at the time of planting, and a 
large basin formed of earth around the tree—one large enough 
to hold one to two kerosene tins of water—and then covered with 
a mulch at least 20 centimeters thick. Tf the mulching is suf¬ 
ficiently thick and wide, two kerosene tins of water applied to a 
tree once in two or three weeks will carry the young plants 
through until the next watering. 

Then, trees should never be planted deeper than they grew 
in the nursery. Some recover from it but most trees merely 
stay alive and fail to make a good growth. 

So far as this can be done all trees should be budded or 
grafted, of course, but that I will leave until some other time. 

In order to reduce the expense of bringing an orchard into 
bearing it is a good idea to plant com, upland rice, camotes or 
vegetables in the open space between the trees, but the cultiva¬ 
tion of these should not be carried on so near the trees that they 
are injured by the work animals or the cultivators. 

We will assume that we successfully planted a ten-hectare 
orange or mango orchard two years ago. The trees are looking 
fine, but are beginning to look more like big bushes than trees, 
at least the oranges, for though we had heard that trees ought 
to be pruned we didn’t quite know how to go about it so we let 
them grow according to their own fashion, but now we feel 
that something must be done. 
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How should we go about it? 

The old fashioned idea was to prune off all the lower 
branches so as to have a straight trunk live to eight feet high, 
with a bushy, round top. This makes the orchard a nice place 
in which to take your best girl for a walk, especially in the 
spring when the orange trees are in bloom, but unfortunately it 
is wholly at variance with the modern idea of growing fruits 
and as you know, in business there is no room for Bentiment. 

If you could see the orange orchards planted in Florida, Cali¬ 
fornia, or Porto Rico within the last 10 years, you would find 
that the trees are more like huge shrubs or bushes, with no 
stem at all. They are made to fruit from the ground up. 

The young trees are topped systematically and are made to 
branch near the ground and to spread. This method of training 
a fruit tree has several advantages over the old “tall trunk” 
method, of which the greatest are that trees with low and spread¬ 
ing tops are not so liable to typhoon damage as tall trees, and 
the fruit can be gathered more easily. If insect pests become 
troublesome the trees can be easily sprayed. 

Of course, dead and dying branches and scale infested parts 
should be pruned out, and also branches that interlock, for 
they injure each other by wind movement All prunings should 
be taken out of the orchard and burned, so as not to serve as a 
breeding ground for orchard pests. 

Before closing I want to say a few words about the Rima, or 
seedless breadfruit I have paid considerable attention to this 
fruit of late, and the more I have learned about it the more 
am I convinced that it could become a fruit of supreme impor¬ 
tance in the Philippines. There are very few trees of the Rima 
in these Islands, and we do not have more than one or two kinds 
In some of the Polynesian archipelagoes up to SO different varie¬ 
ties are said to exist, some of remarkable yield and quality. 

I have just come from a month’s trip through the southern 
islands, and on returning to Cebu I made the acquaintance of an 
American who lived for many years in the Caroline Islands. 
He said that there the breadfruit is the principal staple food. 
It fruits twice a year and the natives have a method of preserving 
the fruit for use when fresh fruit is not in season. Very little 
rice is grown there and no corn at all. The breadfruit takes the 
place of the grains. This gentleman stated that one variety 
bears fruits up to seven, eight pounds in weight, and that one 
tree will yield as much as 2 tons of fruit in a year. These are, 
of course, very large trees. If we reduce this yield to hectare 
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figures and set the trees 20 meters apart, maximum distance, 
25 trees to the hectare, and allow for an average production of 
only 1,000 kilos of fruit per tree we arrive at a yield of about 
25 tons of Rimas to the hectare, and from my observations of 
trees in these Islands I am inclined to believe that this yield is 
a conservative estimate. 

As you all are aware, rice and corn, our two staple grains, are 
subject to destruction by floods and droughts and locusts. There 
is not a year when the people in some part of the Philippines 
are not subject to distress from one of these causes. Many times 
the suffering is intense among the starving people. The bread* 
fruit is immune both to locusts and floods, and it requires 
artificial watering only where the dry season is prolonged and 
pronounced. Think what it would mean, then, if every family 
had a dozen breadfruit trees to fall back upon when no rice or 
corn is to be had. It is the best insurance against starvation in 
the tropics that I know of, and I cannot too strongly urge you to 
initiate a campaign for the planting of more breadfruits wher- 
ever you live. 



THE AVOCADO AND ITS PROPAGATION 

By P J Wkstrb, Agricultural Advitnr 


The avocado, Persea gratmima, is one of the most important 
fruits in tropical America, including Mexico, the Central Amer¬ 
ican States, the West Indies, Brazil, Colombia, Peru, Ecuador, 
and the Guianas. 

So important is this fruit considered by American author¬ 
ities that the United States Department of Agriculture several 
years ago dispatched a trained horticulturist to Central America 
and Mexico to study the avocado in its native habitat and to 
procure scions of the best native seedlings. During the two years 
he spent on this work he obtained such a wealth of promising 
material and gained so much new information about the avocado 
that more recently he again has been dispatched to Guatemala 
for further studies, in the interest of the fruit growers in 
Florida and California. 

The American Department of Agriculture has generously 
made repeated shipments of plants and scions of the best avo¬ 
cados grown in the United States to the Bureau of Agriculture 
and the avocado is gradually being established in the various 
parts of the Philippines. In Manila there have been trees 
bearing for many years now; there is quite a collection of varie¬ 
ties at the Lamao Experiment Station, and another at the 
College of Agriculture, Los Bafios, and scattered trees are in 
fruiting here and there, from the Mountain Province to Min¬ 
danao. 

In its native habitat the avocado is a large, handsome tree, 
not unlike the santol in habit, but under cultivation, by the 
aid of grafting and budding, the trees are dwarfed so that they 
do not grow much larger than a pomelo tree and begin to fruit 
when they are three years old. 

The fruit varies in size from a quarter of a kilo to 2 kilos 
in weight and is round to oblong, or egg shaped, or with a long, 
slender neck like a bottle. 

In color it varies from green to yellow, red and purple in all 
shades, to black. The flesh is of a buttery consistency enclosing 
a large seed and is very rich in a vegetable oil easily digested. 
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Few fruits are so nutritious as the avocado, and it is one of 
those few which besides being palatable and wholesome, also 
have a very high food value. Hence, their extensive planting 
in the Philippines cannot be too highly recommended. 

There are three general races of avocados: 

(1) The West Indian race, which can be grown successfully 
from sea level up to an elevation of about 900 meters. 

(2) The Guatemala avocados, which can be grown from sea 
level up to an elevation of 2,500 meters, but do the best above 
700 meters altitude. 

The fruit of both these races is very variable in size and 
shape weighing from about i to 2 kilos, but the skin is thin 
and the seed generally loose in the West Indian, while the skin 
is thick and the seed generally filling the cavity in the Guatemala 
avocado. 

(3) The Mexican avocado is small fruit frequently not larger 
than a small hen’s egg, but the tree is very hardy and can 
be grown up to an elevation of 2,500 meters or more. 

The avocado will not grow on poorly drained land, and no 
trees should be planted where the land is subject to flooding, 
or where the water table rises above one meter below the 
surface of the land. The soil should be at least £ meter deep 
and should not be too heavy or clayey Rather light, porous, 
loamy, fertile soils are the best. 

The land should be cleared of the native vegetation and 
plowed before staking and planting. Depending upon the 
variety the trees should be set out from 9 to 12 meters apart, 
or 123 to 83 trees to the hectare. Holes at least 50 centimeters 
deep and about as wide should be dug for the young plants, and 
in setting these out care should be taken not to plant them 
deeper than they grew in the nursery, or they will fail to make 
a good growth. It is also important that good surface soil be 
used to fill the holes in planting the trees. 

Wherever irrigation is available the avocado can be grown 
in the Philippines within the limitations set forth relative to 
elevation and soil. Where water cannot be had during the pro¬ 
longed dry season throughout the central Luzon plain and Ilocos, 
the planting of the avocado is not advisable. The tree flourishes 
to perfection where the rainfall is abundant and well distributed, 
as in Mindanao, Samar and Leyte. 

Seedlings may be grown but budded or grafted trees are much 
to be preferred. The following is an exposition of the methods 
of propagation of the avocado practiced repeatedly on a large 
scale by the writer with uniformly good results. 
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PLATE IX 



Avocado tree three years old, Smoulong Experiment Station 
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Very susceptible to injury from fungi, the seed of the avocado 
loses its viability very rapidly on being exposed to the air, and 
it should, on that account, be planted as early as possible after 
it is taken from the fruit. Where delay is unavoidable, the 
seeds should be covered by moderately moist soil. Seeds treated 
in this way can, however, be left for a Bhort time only, as 
germination, in moBt cases, starts very early, much more so 
than in the seed of the mango. 

There are two methods of propagating the young plants: 
(a) To grow and bud the stock in pots or boxes, and (b) to 
plant the seed in the nursery, bud the stock there, and after¬ 
wards take up the budded plants, transplant them to boxes or 
pots, and grow them in a plant shed until they are large enough 
to set out in the field. The direct transfer of plants from the 
' nursery to the field has never been done on an extensive scale, 
so far as the writer is aware. In Florida, where on account of 
its sandy character, the soii does not adhere well to the 
roots, the avocado transplants with more difficulty than citrus 
trees, but in loamy and clayey soils where the plant can be 
taken up with a ball of earth around the roots, it can be moved 
without serious trouble. 

If the plants are to be grown in pots or boxes the seed should 
be planted in pots 16 centimeters in diameter, or boxes 12 to 16 
centimeters in width and 26 centimeters in depth. The bottom 
of the pot or box should be covered with broken potsherds, coal 
ashes, small stones, or gravel, to provide proper drainage, and 
the seed should be covered about 16 to 20 millimeters with soil. 
Sandy loam, rich in humus, is good potting soil. After plant¬ 
ing the seed, the pots should be plunged in a frame in a plant 
shed, giving about half shade, and should be covered with a 
thin layer of straw or leaves to prevent evaporation and wash¬ 
ing out of the soil by heavy rains. The watering required is 
ordinarily, at this stage, very slight, but the pots should be 
looked after frequently to see that the soil does not dry out 
On the other hand, the soil should not be kept wet and soggy 
by excessive watering. In two or three weeks after the seeds 
are planted the first plants begin to appear above ground, and 
as they reach a height of 15 to 25 centimeters they should be 
shifted to another frame and given more room, other condition 
being favorable. As soon as the plants in pots are about 25 
to 80 centimeters high they are shifted to a larger sized pot or 
box, 18 to 20 centimeters across, and may be budded as soon 
as they have attained the thickness of a lead pencil. The plants 
should remain in tlie pots or boxes until they are set out in 
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the field. If the plants are grown in receptacles a plant shed 
should be erected, constructed so as to give half shade to shelter 
them from wind and sun. 

No one who is not well versed in the care of potplants should 
attempt to grow the stock-plants and bud them in pots or boxes, 
or else the result is sure to be discouraging—if not a complete 
failure. It takes an experienced man to keep the plants not 
only m a growing condition, but in a condition of perfect health 
with the sap flowing freely, and in condition for budding. To 
do this the plant should receive a certain amount of water from 
day to day and this only a trained man can rightly gauge. If 
overwatered the soil sours, the roots decay, and the growth of 
the plant is suspended; if too little water is given, even for 
a day, the cambium layer dries up and the bark sticks to the 
wood as if glued; in either case budding is impossible. Also, 
the plants should be examined every three weeks, if not oftener, 
and all roots that have started to grow through the drainage 
vent cut off. If this is not attended to the greater part of the 
root system of the plant will soon have formed outside of the 
pot. The avocado is a voracious feeder and soon exhausts the 
available food supply in the pot, and the fertility of the soil 
must be renewed by artificial means. Where cow manure is 
available, this may be mixed with water, strained through a 
sieve or a coarse cloth into a barrel and diluted until it assumes 
the color of weak coffee; the plants should then be watered 
with this mixture once in two or three weeks, according .to their 
condition. Frequently manure is not readily obtainable, how¬ 
ever, and resort must be had to artificial fertilizers. Only 
the most soluble chemicals should then be used, those that fur¬ 
nish a plant food immediately available. The writer has for 
several years used the following formula for many kinds of 
tropical plants (including the avocado, mango, annonaceous 
plants, guavas, etc., and different palms), applied at intervals 
as directed for the manure water, with highly satisfactory 
results: 


Nitrate of soda 

- 

grams 

276 

Sulphate of potash, 40 

per cent 

do 

126 

Add phosphate, 16 per 

cent 

do 

850 

Water 


liters 

100 


Care should be taken to see that all the constituents are 
well dissolved. The acid phosphate has a tendency to settle at 
the bottom and the solution should, therefore, be stirred up 
now and then. 
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If the plants are to be budded in the nursery the seed should 
be planted about 20 centimeters apart and covered with 15 to 
25 millimeters of soil in rows laid off 1 meter or more apart 
to suit the convenience of the propagator. If the soil is dry 
the land should be well irrigated after the planting of the seed, 
and the rows where the Beed is planted covered with a mulch of 
straw or leaves. In order to induce the plants to develop a better 
lateral roots system the rows should be gone over when the 
plants are about 15 centimeters high, and a sharp-edged spade 
thrust diagonally into the ground under each plant, cutting off 
the taproot about 10 to 12 centimeters below the surface of 
the ground. The weeds should be kept down by frequent shal¬ 
low cultivation. Deep cultivation should be avoided. 

For propagating work in the nursery the simplicity of the 
method, the rapidity with which the work may be performed, 
coupled with great economy of material—a valuable feature 
where this is scarce—renders the method of shield-budding 
preferable to all other methods of propagation. The avocado, 
fortunately, responds well to this method. 

Much has been said about the difficulty of budding the avocado, 
particularly in regard to the failure of the buds to start; but 
if proper precautions are taken it is only slightly more difficult 
to bud than the orange or the peach. The principal difficulty has 
been mainly with the operator, who has lacked the manual skill 
necessary for success and the good judgment necessary for the 
selection of buds; not infrequently it has been due to a poor 
budding knife. Budding and grafting of a plant are analogous 
to a surgical operation on a human being, but the man who would 
be horrified to see a surgeon pull out of his pocket a rusty and 
dull jack knife to perform an operation will frequently go to 
work and bud avocados or other plants with just such a knife 
and then wonder why so many buds failed to grow. The wonder 
is that any grew at all. Not only should a budding knife made 
expressly for the purpose be used for this work, but it should be 
absolutely clean from all impurities and have an edge keen as 
a razor. A small whetstone and leather strop should be included 
in the working tool kit so that the knife can be sharpened as 
needed. The writer, in his budding work, frequently tests the 
keenness of the blade on his forearm; if too dull to smoothly 
shave the hair the knife is ground or honed before another bud 
is cut. 

Budding should never be attempted unless there is a good 
flow of sap, so that the bark separates readily from the wood. 
Old, hard budwood should not be used, for—unlike the citrus, 
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anonaceous fruits, and several other plants, the buds of which 
are sunk into the bark tissue from which new buds issue if a 
sprouting bud is broken off—the buds of the avocado are mostly 
raised above the bark; consequently if a bud fails to sprout, it 
frequently falls off even before the leaf itself has dropped, thus 
leaving a blind bud incapable of producing any growth what¬ 
ever. Because of this feature of the avocado and the tendency 
of the old budB to drop, the use of old budwood will always 
be accompanied by a certain percentage of loss from buds going 
“blind” even after a perfect union between stock and scion has 
become established. Another reason for the failure to get the 
buds to sprout complained of by some propagators, is that the 
buds are cut too small and that the leaf buds proper are small 
and poorly developed and unable to start before the rapidly 
growing callus around the bud smothers it. The importance 
of the selection of budwood from the current year’s growth— 
sufficiently mature so that it does not snap on bending, carrying 
vigorous and well-developed buds that are not crowded on 
the budstick, thus allowing the cutting of large buds, cannot be 
too strongly emphasized. Suitable budwood may be “made to 
order” by manuring the trees heavily with nitrogenous ferti¬ 
lizer and irrigating them a few months before the budwood is 
wanted. 

After the wood has matured as indicated, there need be no 
fear that it is too tender. In fact, the tenderest full-grown 
buds may be used with success in the hands of a skilled budder. 
The writer has frequently used the tip of a budstick, inserting 
it as a “side graft” with good success. The bud should be in¬ 
serted as near the ground as possible, for this will save much 
time later otherwise consumed in rubbing off adventitious buds, 
and the buds also have a tendency to start easier when inserted 
near the ground than when placed higher up on the stock. In 
countries where light frosts may be expected during the winter, 
it gives a better opportunity to protect the bud by banking the 
tree with soil than if the bud is inserted far above the ground. 

In preparing the stock to receive the bud, make a vertical in¬ 
cision about 35 to 40 millimeters long, at the lower end of which 
make a horizontal incision as shown in Plate XI. Then lift 
the bark by passing the point of the blade under the bark upward 
from the horizontal incision making a wound suggesting an in¬ 
verted T. The T bud may also be used and the bud is then 
pushed downwards, but making the inverted T bud has been, 
found to be the more advantageous and expiditious method. 
The bark should be lifted sufficiently so that none but the gen- 
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tlest pressure is needed to insert the bud in position. Now cut 
a bud, of the size shown on the accompanying Plate by passing 
the knife diagonally under the bud, taking care not to cut the 
bud too thin, and that no tear or break is made in the tissue; 
place the bud in position and tie firmly but not tight enough 
to strangle with grafting tape ,* begin at the horizontal cut and 
cover the entire bud to prevent its drying out and to prevent 
access of water. In the light of the experiments conducted by 
the writer the avocado may be budded at all seasons of the year; 
though in large practice it is best not to bud at th& approach 
of the dormant period, for the reason that the buds then sprout 
with more difficulty than at other seasons, in the meantime being 
in danger of becoming call used over. 

For tying material, raffia, soft cotton string, or grafting tape 
is used. The writer has found grafting tape preferable, as 
it prevents the drying up of the bud before circulation has been 
established between scion and stock, and excludes all extraneous 
moisture, which, when other tying materials are used, frequently 
enters the bud and destroys it. 1 

If the weather is warm and the stock is in growing condition, 
the union will take place in two weeks, sometimes even in a 
shorter period, and the buds are then unwrapped to below the 
leaf bud, and the top of the stock lopped about 7 to 10 centimeters 
above the bud. If, on examination, it is found that the union 
has not yet been formed, replace the wrapping for another week. 
It is important that in a vigorous and rapidly growing species 
like the avocado, the unwrapping and lopping be attended to as 
soon as there is a good union, as otherwise the callus soon grows 

* A wax preferred by the writer in grafting or for making wax cloth is 
made of equal weights of beeswax and rosin. 

The wax is prepared by placing the ingredients in a suitable iron pot 
and melting them over a alow fire. Liquid wax may be made by melting 
1 kilogram of wax made as mentioned and adding 0.75 liter of alcohol; mix 
thoroughly and keep In a tightly corked bottle. 

The beet material for grafting tape is cheap cotton cloth that tears 
easily; tear up the cloth into stripe 16 to 20 centimeters wide; wind the 
stripe of cloth on stout Iron wire until the roll le not more than 4 centi¬ 
meters in diameter; if thicker tin wax will penetrate with difficulty to the 
center. To prevent the cloth Iran being undone tie a string around each 
end of the roll. The weight of the wire causes the rolls to sink in the 
mixture while the doth absorbs the wax; if sticks of wood are used on 
which to wind the cloth tile rolls should be weighted down. Place the rolls 
In the malted wax which will saturate the cloth in about fifteen minutes. 
Do not plaoe the rone of cloth in the mixture in boiling state or the cloth 
may he burned. When ready to two unroll the doth and tear it into strips 
•bent 20 millimeters wide. 
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over the bud and smothers it before sprouting, «m of the diffi¬ 
culties experienced by amateur operators. In order to force the 
bud to start it is no less essentUd that all adventitious sprouts 
be nibbed off as soon as they make their appearance. 

After the bud has made a growth of 15 to 20 centimeters and 
ripened up its wood, the stock should be trimmed off by a sharp 
knife immediately above the bud. The cut should be covered 
with grafting wax or paint to prevent the entrance of fungi 
which, if this is not attended to, frequently enter the stock 
through the wound that is made at the point of lopping the 
stock, working downward until they destroy the bud. Their 
presence is shown by the brownish appearance of the bark and 
wood. The only means by which a budded plant attacked in 
this way may be saved is by trimming off the stock to the bud 
and covering the cut with.grafting wax, linseed oil, or paint. 

After being trimmed the plant is left in the pot until the 
wound is healed, when it is ready for planting in the field. If 
the pot-grown plants have been given good attention and budded 
at the proper time the majority should be ready for the field a 
year from planting the seed—the more precocious even earlier. 
In a well-conducted nursery all stocks should be budded before 
they are six months old. 

Where the plants are transferred to boxes before planting out 
this should be done after the wound is fairly well healed up. 
Before taking them out of the ground prune off about one-third 
of the foliage. Great care should be exercised to prevent the 
roots from drying out or from being bruised. In "boxing” the 
plants, carefully work the soil in among the roots and allow 
them to remain in as natural a position as possible. Water the 
plants thoroughly and keep them well shaded for a few days. 
When they have thoroughly established themselves they are 
ready for transplanting to the field. 

In Florida it has been found that old seedling trees are easily 
cleft grafted, particularly if they are not beyond the age of 
five years. 

In order to stimulate the flow of sap, it is an advantage to 
fertilize the trees which are to be grafted with a mixture con¬ 
taining a fair amount of nitrate of soda about a week in advance 
of the date when the grafting operation 1 b to be performed. 
The main trunk (or trunks if there are more than one) is then 
sawed off from 80 to 90 centimeters above the ground, all limbs 
on the stump being allowed to remain. Owing to the fact that 
the wood of the avocado does not split wsD it is beat to makt the 
vertical deft about 12.centimeters long in the stomp with a 
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PLATE XI 



Shield budding the avocado, (ui Twin* like this do nut make good scions, because the buds are 
too orowrfed (A) Ideal budwood 1 1 i shield bud inserted in the stock <d\ shir Id bud 
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mw instead of grafting tool. A wedge is now driven into the 
center of the cleft sufficiently deep to open it so that the edges 
may be smoothed with a knife. This should be done very care- 
fully so that the stock and scion make a snug fit at the point 
of contact, for upon this depends largely- the success of the 
operation. Then remove the wedge and insert one made of 
"green" wood, say of the tree just cut down. The scions 
should, of course, be taken from trees with a good performance 
record and should be cut from the second or third growth from 
the last "flush," with dormant buds and preferably from dor¬ 
mant trees. Scions having several blind buds should be dis¬ 
carded. The scions should be from 15 to 20 centimeters long 
and the lower part cut into a long, tapering wedge that will 
extend nearly to the bottom of the cut, leaving 7.5 to 12 centi¬ 
meters of the scion extending above the stump. Two scions 
should be inserted at each side of the cleft. After the scions 
are inserted the wedge in the center of the cleft should be moved 
to and fro until it can be withdrawn sufficiently to allow stock 
and 'scion to come in perfect contact, but not so much so that 
the latter is crushed or bruised by the pressure from the cleft 
in the stock, after which the wedge should be sawn off smoothly, 
even with the stump. All wounds should be hermetically sealed 
with grafting wax to exclude the entrance of water and to pre¬ 
vent evaporation from the stock and scion, after which the top 
of the stump and the cleft should be carefully wrapped with 
grafting tape. Finally the upper part of the stock should be 
wrapped in heavy Manila paper or light card board so as to 
form a loose cylinder around the union, and extending about 
10 centimeters or more above the top of the scions. This 
cylinder should be filled with clean, dry sand up to within about 
2 centimeters of the top of the scions. The sand will protect 
the scions from drying out and the upper part of the paper 
cylinder will shade them. Ordinarily the graft will begin grow¬ 
ing in the course of two to three weeks, though sometimes four 
to six weeks elapse before the buds starts to grow. Where union 
fails to take place the young growths of the stump may be shield 
budded as soon as they si’s large enough. 

The dead, exposed wood of the stock should be kept carefully 
waxed in order to keep oat decay until the wound is entirely 
healed. This will require a period of from one to four years, 
depending upon the size of the stock when the grafting is per¬ 
formed. 

In Florida where v cleft grafting of old seedling trees has been 
practiced quite extensively it has been fraud that the new tope 
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frequently bear a crop even the year after the grafting was 
performed, and heavy crops of fruits are produced the second 
year. 

The trees should be set out at the advent of the rainy season, 
and should be spaced from 9 to 12 meters apart, and when 
this is over they should be heavily mulched, and the land plowed 
and, in order to conserve the water in the soil, harrowed. Sub¬ 
sequently the care given other rationally handled fruit trees 
will answer equally well for the avocado. For more detailed 
directions pertaining to orchard management see Bulletin No. 82, 
Plant Propagation and Fruit Culture in the Tropics, which may 
be had upon application to the Director of Agriculture, Manila. 



MINDANAO: SOME SUGGESTIONS RELATIVE TO 
ECONOMIC DEVELOPMENT 1 


By P J Warm* Agricultural Advisor 


Mindanao is still a comparatively unknown land. Less than 
half a score of men have traveled widely enough to know it 
well, and much of the information gained has never found its 
way into print. Meteorological data are scant for extensive 
areas. No complete systematic geologic and soil survey has 
been made. In a botanical sense the interior of the island is 
only partly explored. But it is evident even to the casual 
traveler that Mindanao is very rich in natural resources, and 
capable of production of the great tropical staples of commerce 
on a very large scale. 

Because of the lack of information on the subject, during his 
service as agricultural advisor to the Department of Mindanao 
and Sulu in 1917-1919, the writer made an effort to gather data 
having a bearing upon the economic development of Mindanao, 
which lead to the preparation of a series of articles appearing in 
this Review in 1920. 

In order to enable the readers of these articles to comprehend 
the geography of the island as a whole, the interrelation of the 
provinces and localities referred to, and to visualize the ideas 
expressed relative to a future transportation system and ports 
better, it has seemed desirable to supplement these articles by 
a general review, accompanied by a map of Mindanao, and marine 
charts of the northern part of Davao Gulf and of Zamboanga 
and vicinity. 

The second largest of the islands in the Philippine Archipelago, 
Mindanao was first discovered by the Spaniards. It is 86,906 
square miles in extent and about equals in area the State of 
Indiana; it is some 11,600 square miles larger than Ceylon, nearly 


* Piste XIII and have XIV been made from maps courteously furnished 
by the Director, U. S. Coast and Geodetic Survey, Manila, who also 
provided a map used by C. N. Villanueva hi tracing; the map shown on 
Plate XII. 
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ten times the ^ize of Porto Rico, and more than three times as 
large as Belgium. The population numbers somewhat less than 
800,000 souls or about 22 to the square mile. Everything con¬ 
sidered, it is the richest in natural resources, yet it is the least 
developed of all the larger islands, and much of the land still 
remains unexplored. 

While Mindanao was the first island in the Philippines on 
which Magellan landed on his arrival 400 years ago, the Span¬ 
iards never gained full control there and were still warring with 
the Moros at the time of the outbreak of the Spanish-American 
war in 1898. Intermittent warfare continued between the 
American troops and the Moros some years after American oc¬ 
cupation of the Philippines until civil government was inaugu¬ 
rated in 1914, and the present provincial divisions were estab¬ 
lished as parts of the Department of Mindanao and Sulu; Misamis 
and Surigao excepted, which were organized as provincial units 
by the Spaniards. In 1919, the Department of Mindanao and 
Sulu in turn was abolished and the provinces placed on the sta¬ 
tus of the older provinces in the Philippines. 

Climatically, Mindanao is more favorably situated than all the 
larger islands in the Archipelago to the north. The northeast¬ 
ern comer excepted, Mindanao is below the so-called typhoon 
belt. As a whole, the rainfall is more equally distributed 
throughout the year than in Luzon and the Visayas. 

Dividing the island into three zones the Rev. Jos6 Coronas, 
chief, meteorological division, Weather Bureau, in the Climate 
and Weather of the Philippines, 1908 to 1918, says that eastern 
Mindanao from about the head of Davao Gulf to Bagakay Point, 
south of Camigin Island, is of the second type with no dry- 
periods and the maximum rainfall in the winter; and, excepting 
Bukidnon north of about the eighth parallel and Misamis east 
of Lanao, and the western part of the Zamboanga peninsula to 
about 122° 80' east longitude which belong to the intermediate 
“A” type with no pronounced maximum rain period and a short 
dry season lasting from one to three months, the rest of Min¬ 
danao belongs to the intermediate “B” type with no pronounced 
maximum rain period and no dry season. 

The topography of the country renders an unusually large 
proportion of the island available for agricultural purposes, and 
the soil is virgin and exceedingly fertile. Practically every 
tropical crop can be grown there. 

Of the total area of approximately 9,850,000 hectares, it is 
conservatively estimated that three-fifths is good agricultural 
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land. But let us assume that only 8,000,000 hectares are in cul¬ 
tivation to seven of the leading crops. The crops that, at a very 
conservative estimate, might be harvested from this area as 
shown in the following table are suggestive of the potential agri¬ 
cultural wealth of Mindanao: 


Crop 


Ooonnuta (copra)— 

Rubber . 

Coffac. 

Taa....... 

Abac*. 

flugiHMhi (aucar). 


Aiwa. 

hactaraa 


400,000 
400,000 
600,000 
400,000 
200,000 
100,000 
200.000 


YWd. 

metric 


600,000 

160,000 

240,000 

270,000 

140,000 

1 , 200,000 


The forests of Mindanao are very extensive and will furnish 
large quantities of excellent lumber for domestic consumption 
and export for a long period of years, aside from minor products, 
such as rattan and almaciga. There are approximately 90,000 
hectares in mangrove from which large quantities of tanning 
extracts could be obtained. And by planting nipa palms to take 
the place of the mangrove an inexhaustible source of motor fuel 
would be provided. Nipa is already found in many places on the 
sea coast, and the largest nipa swamp in the Philippines, approx¬ 
imately 9,000 hectares in extent, Is located in Lanao Province 
on Pafigil Bay. According to the investigations made by the 
Bureau of Science, systematically tapped for alcohol manufac¬ 
ture, this could be made to annually yield more than 17,600,000 
litem of 90 per cent alcohol. In the face of the annually in¬ 
creased importation of motor driven farm machinery, trucks and 
automobiles with a correspondingly increased importation of 
gasoline and other petroleum derivatives at steadily advancing 
prices, the value of the nipa swamps as a future source of motor 
fuel assumes more than ordinary significance. 

Should the coal beds of Malangas and the oil deposits in Pi- 
datan prove sufficiently extensive they would prove another 
source of wealth of inestimable value in connection with the 
development of the Philippines. 

The waters surrounding Mindanao abound in fish of many 
kinds and fisheries of large proportions could be developed. 

Except in Davao, where it has been imported for several years, 
labor is still available for operating moderate sized plantations, 
but development of projects of any considerable magnitude pre¬ 
supposes the importation of practically all labor as a matter of 
course. 
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The many riven with their numerous falls and rapids would 
be a valuable source of power for industrial and transportation 
purposes and for irrigation. The Agusan and especially the 
Cotabato Stiver could also be developed into important water* 
ways. In considering the internal transportation problem rel¬ 
ative to the future economic development of Mindanao in its 
broadest sense, in relation to the topographical features of the 
island, including that of convenient outlets for the largest and 
the most fertile regions through natural harbors where port 
works could be most economically constructed, combined with 
well drained, attractive town sites, the routes traced on Plate 
XII with the assistance of former Major G. O. Fort, Philippine 
Constabulary, than whom no one iB better informed relative to 
the topography of Mindanao, are suggested as the most advan¬ 
tageous and along the lines of least resistance. 

The natural advantages of Nasipit, Parang, and Malalag for 
terminals have already been discussed in the articles on Agusan, 
Cotabato, and Davao, and are too obvious to need further com¬ 
ment. More exposed, Kolambugan, next to Nasipit, has the 
greatest natural advantages for a railway terminal and deep 
water port on the north coast of Mindanao. Cagayan also has 
been proposed as a terminus but the limited area for anchorage, 
the poor town site, combined with the probable high cost of 
construction of a railway climbing from Cagayan to the Bukid- 
non plains, would be likely to militate against a road being 
located there, considering the more favorable approach to the 
interior through a richer agricultural country from Parang or 
Kolambugan. 

For a road passing through the rich Cotabato Valley to 
Sarangani Bay, Mak&r or possibly Busy an would be the best 
terminal. On the line from Nasipit to Malalag one branch line 
to Lianga Bay and another to Mati on the Pacific coast may be 
found advantageous, and still another to Hijo at the head of 
Davao Gulf which is probably preferable as a town site to 
swampy Tagum. On the way to Malalag the road would pass 
through or a short distance west of Davao, but because of the 
low and swampy land, shallow water and the open, unprotected 
roadstead at Santa Ana, the landing place, it is not believed that 
the establishment here of a large deep water port is warranted 
in face of the superior advantages of Malalag with its land 
locked harbor, where the ships can approach closer to the shore, 
where the land is higher and well drained, and affords a good 
town site. 
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In short, the Arguments in favor of the development of a port 
at Caldera Bay presented on another page are equally pertinent 
relative to the location of a large deep water port at Malalag 
instead of Davao. The anchorages at Digos, Mampissin, and 
south of the mouth of the Lasang River are also worthy of note. 

The strategic location of the point of the Zamboanga Penin¬ 
sula of Mindanao, facing Basilan Strait, on the line of travel 
from Australia to Manila, Hongkong, and Japan (Plate XIV)— 
it is the logical place for a port of call for steamers plying 
between Singapore and Borneo, the point where all interisland 
steamers must pass and meet on their way between Manila 
and the Davao and Cotabato ports and Jolo, and from the north 
to the south coasts of Mindanao—is an assurance that here 
will always be one of the most important seaports in the 
Philippine Archipelago. And its activities will inevitably 
expand coincidently with the development of Mindanao, for 
which island it will remain the central supply depot and port 
of entry for the machinery, supplies, and foodstuffs that will 
be required for importation incident to the opening up of this 
great island, at least until an adequate transportation system 
shall have been developed in the great agricultural regions, 
uniting them with more convenient shipping points such as con¬ 
ceivably may be established at Parang, Nasipit, Kolambugan, and 
Malalag. At present Zamboanga is the port of call on the Basi¬ 
lan Strait. A pretty little town, Zamboanga unfortunately 
lacks natural advantages for growing into a big seaport. Located 
at the point of the peninsula, the port area has no protec¬ 
tion from storms though fortunately they are rare. The water 
is shallow, necessitating the construction of long, expensive piers 
in the event of its development into a port of more than ordinary 
importance. The swift sea current near the shore renders the 
approach to the docks difficult, if not dangerous. The town 
site itself is flat and unattractive, being a beach exposed to 
tidal waves, with a swamp for a background, into which the 
town is already expanding. 

How Zamboanga “happened,” so to speak, during the turbu¬ 
lent days when Spain was endeavoring to extend her empire 
in this part of the world is well known. But with the pacifica¬ 
tion of Mindanao the powerful motives which compelled the 
Spaniards to abandon their early settlements at Caldera Bay and 
Maainlok and build another at Zamboanga, where they were less 
exposed to danger from attacks of the Moros, have disappeared. 
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With two natural harbors a short distance away—Caldera Bay 
and Masinlok Anchorage—-there seems now to be every reason 
why a new port should be developed. Of the two harbors Ma¬ 
sinlok is the roomier and has the greater natural protection, but 
the entrance is dangerous because of strong currents and shifting 
beds; the adjacent land is low, swampy, and unattractive. The 
natural harbor of Caldera Bay is smaller, but sea currents are 
absent and do not interfere with navigation in entering the har¬ 
bor. The rising hills on one side would afford an excellent 
town site, and the flat land back of the head of the Bay could be 
dredged out for large docks. Where it would be desirable to 
raise the low area this could easily and cheaply be accomplished 
by sluicing down earth from the hills near by. 

As a matter of fact Caldera Bay because of its natural advan¬ 
tages for many years has served as a "coaling station” in this 
part of the Philippine Archipelago, and is used as a harbor 
for steamers during stormy weather. Indeed, the superior ad¬ 
vantages of Caldera Bay as a harbor were early recognized by 
the Spaniards, as far back as 1596, and used as a base of opera¬ 
tions during their warfare against the Cotabato Moros. When it 
is considered, too, that no amount of money will ever make a Cal¬ 
dera Bay out of Zamboanga harbor, it is believed that a careful 
investigation by competent engineers, navigators, and economists 
would show that a transfer of the port would be justified as an 
economically sound move. 

In fine, the development of a port at Caldera Bay would be 
attended by the following advantages over that at Zamboanga: 

(1) Easier approach to the port. 

(2) Superior anchorage closer to the shore. 

(S) Better protection for the shipping during bad wea¬ 
ther. 

(4) Quicker and cheaper coaling of steamers. 

(5) Cheaper harbor and wharf construction. 

(6) A greatly superior and more attractive town site 

with adequate protection against tidal waves. 

It has been said that the Philippines is the richest unde¬ 
veloped region on the earth today. A broad statement. That 
it stands in the front rank is unquestioned, however. As the 
second largest island in the Archipelago and well known to 
possess greater natural advantages than any of the others, there¬ 
fore, the development of Mindanao presents a fascinating sub- 
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ject to the student of economics, and an unusual opportunity 
for constructive statesmanship. But before permanent public 
improvements of any magnitude are undertaken, it would ap¬ 
pear prudent and desirable to make a thorough physiographic 
survey of the island and work out a comprehensive and detailed 
plan for the construction of highways, ports, and irrigation 
works, which should be located less with an eye to the negligible 
present than to serve the greater future. 



SEEDLESS BREADFRUITS IN THE CAROLINE ISLANDS 


By P. J Wwnt, Agrto*lt»nl Adritor 


PEELIMINAEY REMARKS 

It is true that the literature on the breadfruit is rather Bcant. 
Nevertheless it is a remarkable fact that notwithstanding the 
more or less enthusiastic accounts of this so important fruit in 
the South Sea Archipelago, no horticultural writer has ever 
recorded the names or described any of the numerous bread¬ 
fruit varieties which are reported from these Islands. 

In fact this lack of definite information about the reputed 
breadfruit varieties seemed so singular that after writing the 
article on the breadfruit which appeared in this Review, Vol. 
XIII, No. 8, 1920, the writer made a search for references to 
the breadfruit in South Sea literature. Practically every work 
consulted refers to the breadfruit and dwells more or less on its 
value and uses. Some speak of the large number of varieties— 
one writer mentions the occurrence of about 50 kinds in the 
Marquesas—but the only book in which actual names are given 
is “The Caroline Islands," by F. W. Christian, published in 1899. 

Since this book may be unknown or difficult of access to many 
who are working with tropical fruits an alphabetical list is given 
as follows of the breadfruit varieties mentioned by Christian, 
with such brief notes about them as he has given. All these 
varieties are distinctly said to be seedless. 

The length of the list is quite remarkable, and may perhaps 
be accounted for by the names being in different dialects so that 
several names refer to one variety. For it seems improbable 
that there can be so many distinct varieties of seedless bread¬ 
fruits in one little Archipelago. However that may be, we are 
indebted to the author for the first recorded list of breadfruit 
varieties, which altogether makes the breadfruit more tangible 
as it were. 

In the Carolines the breadfruit is known as Mai. All the 
varieties except those noted (undescribed) from Yap were re¬ 
corded from Ponapl. 
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List of breadfruit varieties 

APIL. A small round fruit. 

CHAI. A smooth fruit. 

CHANIAK. A small fruit. 

EN-CHAK. An oblong fruit. 

EN-CHARAK. A fruit with spiny surface. 
EN-CHERRICHANG. A small fruit with a reddish, spiny sur¬ 
face. 

EN-KAUALIK. A long fruit with rough surface. 
EN-KOTOKOT. A small fruit with a spiny surface. 
EN-MACHAL. A long fruit. 

EN-MONEI. A long, slender fruit with a spiny surface. 
EN-PAIPA1. An oblong fruit with spiny surface. 
EN-PAKOT. A long fruit with a rough surface. 

EN-PAR. An oblong fruit with a dark spiny surface. 
EN-PATAK. An oblong fruit with a reddish, Bpiny surface. 
EN-PON-CHAKAR. A fruit with reddish, spiny surface. 
EN-PO-LE. An oblong fruit. 

EN-PUT. A round, small fruit with a spiny surface. 
EN-UAOUTAK. A small fruit. 

EN-UCHER. A long fruit. 

FANUM (undescribed; Yap). 

IMPAK. A large, round fruit. 

KATIU. A long fruit. 

KUMAR. A long fruit. 

KALAK. A small fruit with smooth surface. 

LIPET. A large fruit with spiny surface. 

LETAM. A small, round fruit. 

LUATHAR (undescribed; Yap). 

LUKUAL. A fruit with more than ordinarily long spines. 
MAI-NIOR (undescribed; Yap). 

NAKONT. A small, round fruit. 

NAN-UMAL. An oblong fruit with spiny surface. 

NIUE. A long fruit. 

NUE. A large, round fruit with smooth surface. The most 
esteemed variety. 

PAIMACH. A small fruit. 

PE-AU (undescribed; Yap). 

PEMATHAU (undescribed; Yap). 

PON-PANUI. A long fruit with a rough surface. 

POTOPOT. An oblong fruit with spiny, light colored (?) sur¬ 
face. 

PULANG. A large fruit with smooth surface. 
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TAGAFE1 (undescribed; Yap). 

TAIBL A large fruit with smooth surface. 

TAKAI. A round fruit, very hard (?). 

TAL. A small fruit with a dark, spiny surface. 
TI. An oblong fruit with a spiny surface. 

UAKA. A large, oblong fruit with spiny surface. 
YAE-REB (undescribed; Yap). 

YAO-LEI (undescribed; Yap). 

YAO-UAT (undescribed; Yap). 

YEO-TUI (undescribed; Yap). 

YOA-TATHEN (undescribed; Yap). 

YONG. A small fruit. 

YU-GOI (undescribed; Yap). 

YU-NGALU (undescribed; Yap). 
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EDITORIAL 


The forests, the mineral deposits, the pearl fisheries and other 
marine industries of the Philippine Islands all contribute to the 
prosperity of the Archipelago, but agriculture, with its inter¬ 
dependent Industries is and always will remain the dominant 
factor in the development of this country. Extended over a 
large area, mountainous, with a highly diversified climate,— 
there are plateaus where the temperature occasionally drops to 
zero C. during the cold months of the year—and generally very 
fertile soil amply watered for purposes of irrigation, the Phil¬ 
ippines are well adapted to the culture of a remarkable number 
of crop plants. Yet we are confronted by the no less remark¬ 
able fact that the value of the importations of the principal 
foodstuffs, exclusive of meat and dairy products, during 1920 
was M7,956,699, or approximately 12 per cent of the total 
imports of the Archipelago. Ten years ago the import figures 
for foodstuffs totalled 1*20,065,230. It is, of course, true that 
some of the items that help to swell these figures cannot be 
produced here, but these items are comparatively insignificant 
and do not greatly affect the grand totals. An inventory, so to 
speak, of the available resources of the Islands which might 
serve to alleviate this anomalous condition therefore may be 
of interest to our readers. 

Such a review was presented seventeen years ago by Mr. F. 
Lamson-Scribner, the then chief of the Bureau of Agriculture, 
in his descriptive list of the economic plants of the Philippines 
which indicates with a fair degree of accuracy the available 
agricultural knowledge of the Islands at that time. In Vol. IX 
of this Review, 1916, “The Food Plants of the Philippines” 
appeared. 

Since the issue of that publication much additional data rel¬ 
ative to Philippine economics have been accumulated and the 
number of food plants, particularly fruits, have been increased 
very considerably, partly by the discovery of hitherto unre¬ 
corded, useful indigenous species, and partly through the intro¬ 
duction of exotics. It has therefore seemed desirable to prepare 
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a revised list of the food plants of the Philippines such as appears 
in this number of the Review, which, it is hoped, will assist in 
calling attention to the wealth of the agricultural flora of the 
Islands, and stimulate our agriculturists to greater efforts to* 
ward a fuller and broader utilization of all the agricultural re¬ 
sources of the Archipelago. 





THE POOD PLANTS OF THE PHILIPPINES 


8r? J Wmmm, Aoricutoarml Aivittr 


INTRODUCTION 

The Philippine Islands, (Plate I) lying between the Pacific 
Ocean and the China Sea, extend almost due north and south 
from Formosa to Borneo and the Moluccas, covering about 700 
miles of longitude and 1,000 miles of latitude (4.40° to 20° north 
latitude and 116.40° to 126.80° east longitude). The Archipela¬ 
go includes 7,083 islands, of which Luzon has an area of 40,814 
square miles, Mindanao, 36,906; Samar, 6,124; Negros, 4,908; 
Palawan, 4,500; Panay, 4,448; Mindoro, 3,794; Leyte, 2,799; 
Cebu, 1,695; Bohol, 1,534; and Masbate, 1,256 square miles; 
466 islands are more than a square mile in extent, with a total 
land area of 114,400 square miles and a population of about 
10,500,000 inhabitants. In other words, the Philippine Islands 
are bigger than the States of New York, Pennsylvania, New 
Jersey, Maryland, and Delaware combined, more than 17 times 
as large as the Hawaiian Islands, and more than 30 times the 
size of Porto Rico. 

The Philippines are of volcanic origin, and the topography 
is characterized by a broken surface with more or less rugged 
mountains in all the larger islands. Between the mountain 
ranges lie several rich, level valleys, where the land is eminently 
well adapted to rice, corn, sugar cane, tobacco, abaci (Manila 
hemp) and coconuts. In the higher elevations there is land 
suited to Arabian coffee, tea, and cinchona; in medium and low 
altitudes there are large areas adapted to the blight-resistant 
coffees. Good rubber land is found in Mindanao and Basilan. 

The climate is mild and free from extremes, though there 
is naturally considerable variation depending upon the altitude. 
According to the Director of the Weather Bureau, the Philip¬ 
pines have a mean annual precipitation of 1,300 millimeters in 
the driest and of 3,000 millimeters in the rainiest region of 
any considerable size. Excepting the Island of Cebu and the 
northern and western coasts of Mindanao and the Jolo group, 
where the average rainfall is below 2,000 millimeters, all the 
northern, eastern, and western coasts receive an annual mea n 
rainfall of above 2,000 millimeters. In the low altitudes in the 
interior of the larger islands the precipitation seldom reaches 
2,000, while in the highlands above 200 meters it ranges be¬ 
au 



212 


PHILIPPINE AGRICULTURAL REVIEW 


tween 2,000 and 3,000, with a maximum of 4,000 millimeters in 
the Benguet plateau in northern Luzon, which has an altitude 
of 1,400 meters. In certain sections of the eastern and south¬ 
eastern coasts of Luzon, eastern Samar and northeastern 
Mindanao the rainfall averages about 3,000 millimeters. There 
are no especially dry regions of any great extent in the interior 
of the larger islands nor are there any long periods of extra¬ 
ordinary drought. 

Rice, sugar cane, coconuts, abaci, corn, and tobacco are the 
six principal crops of the Archipelago in the order named; but, 
aside from the plants from which these crops are obtained, the 
Philippines have a remarkably large number of species of eco¬ 
nomics that are adapted to the soil and climate, among which 
the food plants hereinafter enumerated occupy a prominent 
place. Planted in the localities to which they are suited, grown 
in sufficient quantities and intelligently cultivated, these plants 
would not only supply every human need for plant food in the 
Archipelago but would leave a large surplus for export. Yet 
it is a remarkable fact that the Philippines import large quan¬ 
tities of foodstuffs annually, chief among which are rice and 
wheat flour. Cacao, coffee, dried legumes, potatoes, onions, 
garlic, starch, canned fruits and vegetables in large quantities, 
and even fresh vegetables and fruits that could readily be grown 
in the Islands are also imported. 

This situation is perhaps best illustrated in the import fig¬ 
ures of foodstuffs for the last calendar year, as shown in the 
following table, in which also appear the importations of food¬ 
stuffs for the fiscal year aiding in 1911: 

Tabus I. —Importations of foodstuffs into the Philippines. 


■ 

its# 

1930 



Quantity. 

Value | 

T9 UO*W UUUI 

Macaroni. ate. . 

Breadstuff*, mkovllanaow 

Oatmaa] 

Cacao, yaw 

Cacao, prepared 

Coffee, raw 

Coffee, prepared 

Fruits and nuts 

KUm, 

80 , 766,086 

808 , 088,707 

8 , 979,769 
2 , 679,801 | 
4 , 491,191 

8 , 844,668 

1 , 094,864 

688,870 

610,078 

666,688 

18 , 181,860 

66,606 

88,814 

687,864 

188,716 

878.888 
176,686 

110.888 

Kikm. 

46 . 674,768 

1 , 498,808 

188,287 

1 , 466,849 

1 , 467,074 

77 , 884,868 

8 . 448.788 

877,780 

7 , 982,826 

1 , 669,974 

4 . 676.174 

1 , 198,746 

Fsses . 

9 , 448,618 

711,726 

404,681 

60,667 

1 , 667,662 

176.416 

1 , 298,771 

178,748 

8 , 788,008 

li.i&TTO 

118,808 

867,786 

1 , 687,866 

814,401 

912.162 

866,776 

482,746 

• 04,688 


80 , 066,880 

J 

87 , 066.899 
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It is interesting to note that the wheat flour imports are 
steadily rising in volume, whereas rice importations have drop¬ 
ped to a remarkably low figure. Importations of most of the 
other items remain about stationary in volume. 

It is of interest also to note the status of the export figures 
for agricultural products as compared with those of ten years 
ago. 

Tabuc II .—Exports of agricultural products. 


( Article 

1 

1919 

1929 

Quantity 

Value 

Quantity 

Value 


Kilo* 

Pcwi 

KRoe. 

Pent 

Coconut* 




27,861 

Copra meal 



86,981,990 

2,898,182 

Copra 

US,602,018 

19,798,914 

26,808,044 

7,483,741 

Aha ck (Manila hemp) 

166,649,626 

62,288,680 

141,486,786 

71,724,000 

Knotted hemp 



64,892 

168,235 

Kapok 



60,889 

14.124 

Maguey 

3,601,085 

808,106 

10 606,726 

2,787.844 

Pacol 



68,198 

16,620 

Ska) 



119,886 

28,086 

Fruit 




176,297 

Frulta and nuta 


47.136 



Rubber 



69.964 

89,650 

liumbang oil 



166.474 

116,887 

Coconut oil 



77,671.406 

46,687,778 

Ilang-flang oil 

1.684 

94,808 

1,678 

120,077 

Sftaame 



469,049 

184,676 

PHInuU 




17,427 

Sugar 

149.876,454 

16,088.720 

180,840,670 

99,288.620 

Tobacco 

18,161,949 

8,588,900 

19,674,166 

13,920,008 

Total 


71,149,884 


244.908,672 


With a population of ten and a half millions in round figures 
there is then an annual tax of approximately fU.50 for each 
man, woman and child for imported foodstuffs most of which 
might be produced in the Philippines. To put the situation in 
another way, the importation of foodstuffs absorbed the major 
amount received for the coconut oil exported during the same 
year, leaving a balance in our favor of this item of only a trifle 
more than eight million pesos. 

A discussion of the various factors that contribute to these 
conditions is not within the scope of this paper. Suffice it to 
Bay that with the agricultural industries better organized there 
should be little or no trouble in eliminating most of the minor 
items in imported foodstuffs, although until after the construc¬ 
tion of extensive irrigation works which would make it possible 
to obtain better crops and the successive cropping of the land 
during both the dry and wet periods, there seems but one hope 
for improvement in this situation relative to rice, the principal 
cereal of the Archipelago—that a substitute be used, and ap¬ 
parently this has been^found in adlay. The recent experiments 
with this grain also indicate that at least one-half to two-thirds 
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of the wheat flour imports could be eliminated by the use of 
adlay, which is well adapted to the Philippines. (See this 
Review for 1920 and 1921.) 

Limiting ourselves to the products from other; plants here¬ 
inafter enumerated, and a proper development of our agricul¬ 
tural industries, the Philippines in addition to being self-sup¬ 
porting agriculturally and multiplying the sugar, copra, and 
coconut oil exports, should be able to export coffee, starch, and 
pilis in increasingly large quantities and also rice, corn, and 
peanuts, aside from working up a thriving export trade in 
fresh and preserved fruits. The possibilities for the develop¬ 
ment of a big palm oil industry are excellent. There are no 
indications that tea and cacao will figure in the Philippine ex¬ 
ports in the near future, though tea unquestionably should do 
well, especially in Mindanao. If mat6 as a beverage Bhould ever 
become world-popular like tea and coffee, a new industry might 
grow up, based on the culture of this plant, introduced within the 
last twenty years, which seems perfectly at home in the Philip¬ 
pines; though it is debatable whether or not Philippine-grown 
mats could compete with the forest product of Paraguay and 
southern Brazil. Properly handled, there would appear to be 
no reason why some of the spices, such as pepper, cinnamon, 
and vanilla, should not be profitable. 

The starting of such a specialized industry as cinchona grow¬ 
ing is scarcely to be recommended until the basic agricultural 
industries are better developed; but it may be stated that the 
Philippines imported in 1920 quinine to the value of 1P188,964 
and that the United States is one of the largest importers of 
cinchona products in the world. 

It is worthy of note that Hydnocai-pus hutchimonvi, one of 
the plants from which chaulmugra oil, recently discovered to 
be a specific for the cure of leprosy, is made, is a native plant 
and occurs fairly abundantly in certain regions. Aside from 
this species there are many medicinal and dye plants, and trees 
producing gums and resins and tanning extracts which are 
beyond the scope of the present publication. There are also 
many plants yielding useful fibers. 

While the Philippines have not yet given the world any of 
the major plantB of subsistence, yet they have made, or rather 
will make, a notable contribution in the pili, little known at 
present, but unquestionably destined to rank with the almond 
and Brazil nut in the world’s trade. The kubili and galo are 
two other nuts of exceptional eating qualities. Among the fruits 
the marang, the bauno, and perhaps also the still unclassified 
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tabu, are likely to attain prominence; the kalamondin, kalpi, 
and miaray are three valuable additions to the citrus fruits 
of Philippine origin, of which the first named is already being 
planted in Florida. That it is only a question of time when 
the tongo will be extensively cultivated, no one doubts who has 
had the opportunity to sample the best varieties of this excellent 
vegetable. 

The large number of species of the genus Rubus with edible 
fruits is worthy of attention, not so much for their value as 
fruits, though those of at least two species are of excellent 
flavor, as for their possible utilization in plant-breeding work 
for hybridization with their temperate relatives with a view 
to obtaining a superior hybrid fruit adapted to the highlands 
and at least the medium elevations. The presence of four dis¬ 
tinct, edible-fruited rattans is worthy of notice, as well as the 
occurrence of eleven Eugenios, four Dillenias and twelve species 
of the genus Gardma, native of the Philippines. More than 
600 distinct rice varieties are known in the Archipelago. Among 
the lower forms of plant life, the number of edible algae and 
fungi is considerable and the list will unquestionably be extended 
with a better knowledge of these plants. According to our 
present knowledge, not including the 20 species of algae and 
fungi, the Philippines have 121 native species of alimentary 
plants—a not inconsiderable contribution to the world’s food 
plants. One hundred and ten species have been introduced 
since 1900, most of which have been imported since 1910. Al¬ 
together, the list includes 444 species and subspecies, an increase 
of 76 species over the list published in 1916. The first list of 
Philippine food plants included in Bulletin No 5, by F. Lamson- 
Scribner, published in 1904, contained 119 species. 

It is worthy of notice that the culture of a number of our 
best fruit trees, for instance the breadfruit, marang and bauno, 
is extremely localized and confined to a few small districts or a 
limited number of trees, while in other sections equally well 
adapted to them they are entirely unknown—which is true else¬ 
where in the tropics, by the way. A perusal of this paper by 
anyone familiar with plant life in the Archipelago will serve 
to emphasize this condition, and to show to what an almost 
culpable degree the dissemination of several of our valuable 
fruits has been neglected, and how much remains to be accom¬ 
plished in this respect. 

Of the introduced and well-established species of tropical fruits 
the coconut, banana, mango, mandarin, chico, lanzon, and papaya 
are the most important, as are the kamote, ubi and gabi, mungo 
and cucurbitaceous plants among the vegetables. 
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The more notable plant introductions made since 1900 include 
many foreign varieties of sugar cane, kamote, yautia, and cow- 
pea, as well as the blight-resistant species of Coffea, Liberian 
coffee excepted; the standard commercial pineapple varieties, 
ragi, chayote, sembu, many of the standard citrus fruits, and 
several varieties of the muscadine grape and the avocado. Here 
may also be mentioned the mats, cherimoya and vanilla. 

Broadly speaking, plants in the tropics may be segregated 
into three groups: (1) Those that succeed where the wet and 
dry seasons are marked and distinct, with a prolonged dry 
period of several months; (2) Those plants that require a rel¬ 
atively high degree of atmospherical humidity, and, if not an 
excessively large annual precipitation, at least a rainfall evenly 
distributed throughout the year with no long dry periods; (3) 
those species which do not thrive at the lower levels, but which, 
aside from other requirements, also demand a certain elevation 
in order to succeed. 

Altitude and, consequently, temperature considered as a 
factor in relation to the climatic adaptability of a certain region 
to plant life, the Philippines may be divided into three zones: 
(1) the hot and low zone, from sea level to an elevation of 600 
meters; (2) the zone of medium elevation, ranging from 600 to 
1,200 meters; (3) the subtropical zone, above an altitude of 
1,200 meters. These figures should of course, not be considered 
in the absolute sense, since the change of temperature in one 
zone to another naturally is gradual according to the rise or fall 
of the elevation. Then, too, the exposure and precipitation are 
factors that must be taken into consideration. 

Therefore, in addition to investigating the fertility and 
texture of the land, market conditions, transportation facilities, 
and availability of labor, the climate and elevation of the lo¬ 
cality in question should be carefully considered in relation to 
the requirements of the prospective crop, before an investment 
is made, in order to avoid financial loss. 

Generally speaking, the tropical agronomic crop plants and 
vegetables are planted at the beginning of the rainy period, 
while the temperate oneB succeed best if the seed is sown with 
the advent of or during the dry season. 

A list like the one under consideration necesarily can never 
be made quite complete. However, the exploration work in the 
Archipelago for native food plants has been pushed with suf¬ 
ficient vigor within the last ten years to warrant the belief 
that most native plants of average merit have now been brought 
to light. Later additions of note are therefore likely to be in¬ 
troductions from abroad rather than species indigenous to the 
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Philippines. Here it may be well to mention that the fruits 
that have been introduced into this country are in nearly all 
instances as yet confined to Government institutions and their 
fruits do not appear in the public markets. Most of the fruits 
hereinafter enumerated are being established at the Lamao Ex¬ 
periment Station; a large collection of economics, including also 
annual agronomic crop plants, is rapidly being established at the 
College of Agriculture (University of the Philippines) Los Ba- 
fios, Laguna. With the development of the new introductions 
in these collections, materia] in quantity will within a few years 
become available for wholesale dissemination throughout the 
Archipelago. 

The Filipino in the humbler walks of life, in common with 
other people in Malaysia, employs in the preparation of food 
the tender parts, such as the leaves, flowers and petioles, of 
many plants that ordinarily are not so used, a custom which is 
likely to disappear with the spread of education. Such plants 
have not been included in this paper, which has been prepared 
with a view of calling attention to what may be considered 
the permanent food plants of the Philippines and their uses 
as such. 

Naturally, a majority of the indigenous uncultivated fruits 
are unimportant as a source of food at present, and they have 
been included more because of their anticipated and potential 
rather than their present and actual value. 

The information relative to the temperate vegetables is based 
largely upon data accumulated at the Trinidad Experiment Sta¬ 
tion, Baguio, Benguet, the Singalong Experiment Station, Ma¬ 
nila, and the Lamao Experiment Station, Bataan. 

In order to have a permanent record of the recent plant im¬ 
migrants, all species permanently introduced later than 1900 are 
preceded by (*) and plants imported since 1910 are referred 
to as “of recent introduction" or “recently introduced.” “Of 
recent domestication" indicates that a species is not in cul¬ 
tivation at large, and that it has been included in the plant collec¬ 
tion at the Lamao Experiment Station for observation and study 
since 1910. Those plants marked (f) are believed to be indi¬ 
genous to the Philippines. 

Some 15 or more years ago, it was common even in prominent 
publications to omit the Bo-called personal advertisement. Then 
the era of reclassification of plants set in, until now so many 
unfamiliar names appear in current literature that the authority 
is more than ever necessary for their identification. The name 
of the authority is commonly abbreviated, but it needs but a 
glance in any work where botanical names appear to show that 
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this term is scarcely applicable, and that the elimination of a 
few more letters would make them just as serviceable as a means 
of identification as the commonly accepted mode. It would save 
much ink and paper not to speak of time for the writer. With 
a little pruning of the authority, the names themselveB would 
appear more well balanced in print. 

With this thought in mind the shears have been applied to 
many authorities in the present work. The more conspicuous 
changes in abbreviations of authorities which have been made 
and are used are as follows: 


Bth. 

= Benth 

Gtr 

=1 Gaertn 

P & 

T. - Planch & 

B & H 

, = Benth & 

H. 

~ Hook. 


inane 


Hook 

J 

sr Jack. 

PhI 

= Preel. 

Bee. 

— Becc. 

Jq 

— Jacq. 

Udk. 

- Radik. 

B* 

= Berg. 

Ju. 

= Juas. 

Rwt 

= Reinw 

Bo 

“*■ Blanco 

Kg. 

= King 

Rtb. 

= Rottb. 

Bur. f 

- Burm. f. 

1 /IIer 

= I/Herit. 

Rxb 

= Roxb. 

Cgn. 

- Cogn 

LL. 

*- LLav & Ij€x 

Set 

-r Schott 

Cy. 

— Choicy. 

Lo. 

= Lour 

Schl 

= Schlect 

Dch. 

= Duch 

Mf. 

= Macf 

Sdt. 

=. Sendt, 

Eng. 

= Engl. 

Mt 

= Mart 

Spr. 

= Sprcng 

Fke. 

rr Focke 

M. 

Merr. 

Scr. 

Schauer. 

For. 

~ Forst. 

MiL 

= Mill. 

Schr. 

= Schrad. 

Fr. 

=5 Fntech. 

Mch. 

= Moenach 

Son. 

— Sonn 

Grif. 

= Griff. 

PI. 

— Planch 

Tcz. 

= Turn;. 

Gn. 

= Griaeb. 

Pre 

= Pierre 

Thb. 

= Thunb. 





Ww. 

= Wflld. 

The 

numerous 

different 

dialectal names of 

a species have 


been a source of much confusion in the past, and the adoption 
of one universal vernacular name for one species throughout 
the entire Archipelago is much to be desired; it is hoped that 
the present work will assist in the realisation of this much- 
needed reform. 

In the previous edition of “The Food Plants of the Philip¬ 
pines,” except in the case of the temperate annuals which have 
been introduced under and are known by their names in English, 
and a few names of fruits that are becoming well known, such 
as the orange, pineapple, mandarin, etc., the native names were 
retained as standard vernacular nameB, because of being shorter, 
more distinctive, and in most instances more attractive and 
euphonious than many names imposed upon tropical plants in 
English, which are often cumbersome, or convey a wrong impres¬ 
sion of the plant or fruit in question. 

Similarly, in the case of introduced speeies, for the same 
reason it seemed best to introduce these to the public under 
their foreign names rather than under such designations as hog 
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plum, alligator pear, alligator apple, wood apple, Barbados 
cherry, Ceylon gooseberry, ground cherry, monkey jack, monkey 
peach, governor’s plum, etc. 

In some instances, where the plants had no popular name 
or where the name seemed too long and cumbersome for popular 
use, a derivation of the generic or specific name, or an abbre¬ 
viation of the original name, or of the name of its source of 
origin, was adopted as the vernacular name. In other words 
while some of the selections may have seemed arbitrary, conven¬ 
ience was the primary consideration in the adoption of stand¬ 
ard names. 

This system has been adhered to in the present edition. 

The present list of dialectal names has been greatly augmented 
in part from the herbarium of the Bureau of Science, in part 
through information gathered by the author in Mindanao and 
Sulu in 1918 and 1919 While more complete than any similar 
list hitherto published, it is by no means final and new names 
will continue to be recorded for many years as the botanical 
explorations and the survey of the economic plants progress. 

A varietal name, of rice or of the bunana, for instance, should, 
of course, be looked for m the alphabetical lists of those re¬ 
spective plants and not in the general list. 

The synonymy of a large number of the rices has been es¬ 
tablished but much work still awaits the investigator. Nothing 
has yet been done to determine the status of the numerous dia¬ 
lectal names of corn, sugar cane, kamote, gabi and ubi, and next 
to nothing relative to the coconut and the banana. The numerous 
mushrooms or kabuti also claim attention. 

So far as it has been possible to ascertain the pronunciation, 
the system of spelling has been made uniform and phonetic, in 
line with that employed in Bulletin No. 82, “Plant Propagation 
in the Tropics,” 2nd revised edition, 1920. The most conspicuous 
change in the alphabetical arrangement of the names brought 
about by this reform is that large numbers of names beginning 
with “C” have been thrown into the “K” columns. 

The following abbreviations are used to indicate the prin¬ 
cipal dialects or provinces to which the names belong: 


A. = Agusan 

Mang 

= Mangayan 

Pan 

= Pan gasman 

B. = Bicolano 

Mbo 

= Manobo 

Sp. 

= Spanish 

Bu. = Bukidnon 

M. 

= Moro 

Sp -F 

— Spaniah-Fth- 

C. = Cotabato 

Mt 

— Mountain 


pino 

D = Davao 


Province 

S. 

— Sulu 

I. = Ibanag 

Neg 

= Negrito 

T. 

= Tagalo 

11. = Ilokano 

P. 

= Pampangn 

V. 

= Viaayo 

L, = Lanao 

Pal. 

Palawan 

Za, 

= Zamboanga 




Zb. 

= Zambaleno 
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The respective provinces are shown in the accompanying map. 
It should perhaps be stated that the MangayanB inhabit the in¬ 
terior of Mindoro. The Manobos are found in Bukidnon and 
Agusan. Moro refers to the former Moro Province which in¬ 
cluded Davao, Cotabato, Lanao, Zamboanga, and the Sulu Archi¬ 
pelago. Within the term Mountain Province are included several 
minor dialects, such as Igorot, Kalinga, Bontoc, and Ifugao. 
The Negritos, a curly haired, dwarf people of primitive culture, 
are scattered in the mountain regions in Zambales and in north¬ 
ern Palawan, and the interior of Negros and Panay and north¬ 
eastern Mindoro. Ibanag is spoken in the Cagayan Valley and 
parts of Nueva Vizcaya. Bicolano in Sorsogon, Albay, and Ca- 
marines. Tagalo in central Luzon. Visayo in the islands 
between Luzon and Mindanao and on the north coast of this 
latter island. 

It is a pleasure to the author to acknowledge his indebtedness 
to Mr. E. D. Merrill, Director, Bureau of Science, for the use 
of his card index for checking up the dialect names attached to 
the herbarium specimens of that institution and for information 
relative to the distribution of many native species. 
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Aba See Gabi 
AbAlong. See Gabi 
Abihoo. See Lanno 
Abit. See Uay 
AblebAna. See Mint 
Aboy. See Kalayo 
Abukai. See Adlay 
Achiti. See Annatto 
Achote. See Annatto 
Achuete. See Annatto 

fADANG. Eugenia calubtnb C B. R MYRTACEA2 

Local Names. Adang, I.* Neg ; agobakbak, Mt ; andxvng , I.; baton^a, V.; 
hurakbak . II ; kalogkog , V , T., kafubhtb, T ; kafugkog, T ; kavugkog, H , 
kayokog , T ; btpkup, V.; ia?nbug, Mbo , malaigtntg, V., mahikaivkop, T , 
malakupa, V., mdlar&hat, T ; panglanqboyen , II., panglwnbuyen, II.; ta tn- 
poy, tamputi, T.; tikoy, Manp ; tambw , V , toungang, Mt., tuay, T 

A shrub to a tree 10 or more meters high, of wide distribu¬ 
tion from northern Luzon to Mindanao at low and medium 
elevations, both in dry and moist regions. The fruits are 3.6 
centimeters in diameter, pale yellow, fleshy, subacid, and of good 
flavor, borne among and below the leaves Rarely cultivated. 

ADLAY. Coxx lacryma-jobi h. GRAMINEJE 

Local Names: Abukai, Iv ; adlay, V . ngda, Mt ; aglay, Bu, V ; agagat, 
lv.; apagt, Mt.; atakai , II, Mt ; atimudtas, Mt ; balantafatn, P , bmtxkay . 
barubayoko, B.; daman, V., bitogan, D , dalay, Za ; glay, C ; gltaa , Za ; 
kalabugau, Bu , kumbot , Mt , hatiqbi, V , katayan, Mt ; hbaoung, Mt.; 
koldasan, B ; kudlasan, T ; lamudias , V , has, Za ; pahas, V , papas, D, 
V.; pintaka, tidbi, V.; tigbi, B, T , tigbikax, B , ttkauiu, Mt 

A coarse, biennial or perennial, monoecious grass, 1 to over 
2.6 meters high, with roundish to oblong, smooth grains, of 
which the subspecies mayv^en Stapf, has a soft, thin hull easily 
broken. Sparingly grown in the Mountain Province, Laguna, 
and Tayabas in Luzon, and in Bukidnon and Cotabato, Min¬ 
danao, where the following varieties are recognized: Binanisil, 
Bulangkay, Bu.; Has, II.; Kalam-kalam, Bu.; Kopc, Mt.; Ku- 
langong, Bu.; Lokfao, Mt., Tumalatay, Bu Experiments con¬ 
ducted since 1918 have returned from 3,634 to 3,626 kilos grain 
per hectare. The waste in hulling ranges from 23 4 to 47 76 
per cent, depending upon the variety. The hulled grain an- 
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alyzes about the same as wheat but with a somewhat higher 
fat content. It may be eaten like rice, and cracked as oat meal. 
The flour mixed with one-third to one-half wheat flour makes 
good bread, biscuits and hot cakes. It does not contain moist 
gluten, and therefore the dough made solely from adlay flour 
does not rise. Native of India to Malaya. A promising grain 
for the Tropics. (Plates IV and XV b) 

Aduas. See Larmo and Lanno 

AfapCyan. See Banana 

AfOyan. See Banana 

Agagai. See Adlay 

Agas. See Alakao and Kamirnig 

Agas-As. See Rukam 

AgAt. See Ginger 

Agbo. See Sugar cane 

Agboy. See Turmeric 

Agda. See Adlay 

Agdang See Muling 

t AQLAfiO. Hedyachra* phihppinrnms Kdk SAPINDACEA5 

A medium-sized to large tree. 15 to 18 meters high, with 
compound leaves. The fruit is 5 to 6 centimeters in diameter, 
shaped somewhat like a peach, yellow, smooth, thin skinned, 
fleshy, subacid, and edible, but a trifle astringent, and contains 
two large seeds. The only known tree of this species, the edi¬ 
bility of whose fruit is not known to the Filipinos, grows in 
the ground of the College of Agriculture, Los Banos, Laguna. 
It has no native name, the above being proposed as a vernacular 
name. 

Aglay. Sea Adlay 
AGObakbak See Adang 
Agra no. See Alakao 
Agubak. See Kalapi 
Ajonjou. See Sesame 
Ajos. See Garlic 

* AKEE. Blighia itapida Koen SAPINDACEA3 

A handsome tree of medium size, up to about 12 meters high, 
of upright growth, with pinnate, bright-green, stiff leaves, native 
of tropical west Africa. The fruit is a triangular, yellowish to 
reddish capsule about 6 cm. long, with a leathery "shell,” on 
ripening splitting open into three parts, exposing the fleshy, 
yellow arillae, to which the seeds are attached. The arillae 
are eaten boiled, baked, or stewed in milk and afterwards 
browned with butter in a frying pan, and are of a rich nutty 
flavor. Care should be taken not to eat unripe or over-ripe 
fruit or poisoning may result. Adapted to low and medium 
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PLATE IV 



(b) Grain* and karnel* of adlay 
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PLATE V 



fb) Strvwberrle* Trinidad Valley, Baguio, Luzon 
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elevations. Of recent introduction and fruited for the first 
time in Lamao in 1919. (Plate XXXIII 6) 

t ALAGA. Uvana Bortogonerwis PbI ANNONACEyE 

Local Names: Afatagdt, II ; bagin-tulagnk, V , baloitaagmg , T ; halu- 
gunun, V.; bulagak , B.; butoan-pnld, V.; datoyantnn, dahgau, B , 
gtlalagaksaging, kiniahyak-Hagtng, T.; tmunau , I , malakakdo, Zb , 
maniogcn, I.; paftgaguaBov, B.; susuwg-fealabau , tayxbahia , T 

A climbing shrub, about 3 meters high, with rather large, 
pointed leaves; of wide distribution in low altitudes. The fruits 
are borne in clusters, oblong, semi-kidney shaped, salmon yellow, 
fleshy, aromatic and edible. Not cultivated 

* ALAQADIS 30 . Ancona apinvacen* Mt. ANNONAOE/E 

A spiny, ungainly shrub about 3.5 meters high, with small, 
roundish-oblong, leathery leaves, native of inundated regions in 
Brazil and southward. The fruit is about 7 cm. long, heart 
shaped, tuberculate, bright orange red. The flesh is sweetish 
and edible but of poor flavor and contains many seeds 
Alagan. Sec Orange 
AlakaAk See Alakao 
Alakaak-na-pula. Sec Alakao 

t ALAKAO Pahiqumm philippensc C B H SAPOTACEiE 

Local Names Agas, T ; agradn, D ; alahtutk, P, T., alakaah-va-pnla, 
T ; alukao, F ; utakap, T., npnk<tpnka t Neg.; aruku, I.; bitog, Neg , daxo- 
kan t II.; dultfaw, dulitav-takloban , T ; •malahmalak, malaBtip&lu P , mamm- 
parog, T ; matiog-taliBay, V ; wito-puld B ; pa paid at, P., paharau, Pan ; 
pdlak-pdlak t P, T ; iagogong , Zb 

A rather large tree, with oblong and pointed, stiff leaves, dark 
green above, velvety and russeted beneath, growing at low and 
medium elevations. The fruit is somewhat similar to a small 
chico in appearance, 4 centimeters long; reported to be sweet, 
aromatic* and of agreeable flavor. Recently domesticated. 
Alakap. See Alakao 
AlalagAt. See Al&ga 
Alambuiod. See Lanno 
Alauihau. See Lamio 

t ALGAE. Algae. 

A group of plants among the lowest forms of plant life, 
inhabiting fresh and salt water, the latter commonly known as 
sea weeds. The fresh-water algae are of no importance as a 
source of human food in the Philippines, but there are several 
species of salt-water algae that are eaten quite extensively, 
either fresh, as a salad, cooked as a vegetable, but chiefly 
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in the manufacture of gul&man, a gelatin-like sweetmeat, very 
popular among the Filipinos, prepared by boiling the algae 
with sugar and various spices. 

The two most common forms in Manila are Aghardiella sp. 
and GraciUma conferoide * Grev., both known in the vernacular 
as gul&man. Other edible species are: 

Ckaetomorpka crassa Kutz., kauat-kauat, II ; 

Codium tewue Kutz., pupti-lo, II.; 

Enteromorpha intestinal w L., rupruppuue, II., 

Euckeuma spinosiim Ag 

Gracdarta crassa Harv , susueldot-baybay, II : 

<7. euchsumotdes Harv., kan6t-kaa6t, II.; 

G. lichenoides Grev., gordman, II.; 

Lioflrora eheyneana Harv., bdrie-bdrie, II.; 

Halymenia formosa Harv, garnet, II.; and 

Sargassum siHquosum J. Ag., ardgan, 11 

To these will undoubtedly be added several other species as 
data are being collected. 

t ALIM ANI. Vaccimitm myrtoides Miq. ERICACEAE 

Local Nambs: Alimart, II.; ayumoni, ML; dungal, D.; gutmo, panMna, 
teUge, Mt. 

A small shrub of upright growth 1 meter or more tall, found 
from Northern Luzon to Mindanao at elevations ranging from 
1,000 to 2,900 meters. The leaves are alternate, small, leathery 
and pointed. The small, black berries are produced in clusters 
of several and are juicy, sweet, subaoid and excellently flavored. 
Not in cultivation. 

AWMurnA 8 See A dlay 
Alimuran See Kalapi 
AlingAro See Lingaro 
ALfPAT. See Alpay 
Aloko. See Baniti 
AllagAt. See Banauak 

t ALPAY. Euphoria didyma Bo SAPINDACEjE 

Local Nahks: AUpay, alupay, alpay, alupag , T.; alupdg-amo, T.; cnrt- 
fiffuay. Pan.; apalung , I„ II., Neg.; arupag , V.; arpay, ayupag , T.; baka- 
lao, 11, Zb ; bahnka&gin, T.; balit, V ; bayit, T.; boboa , B.; bolik, V.; 
bukalao, II ; dating ding an, V.; dimopa, T.; pisihan, kalupag, T ; kaXupa i, 
Zb ; kandongisol, B.; kuluris, Pal.; tupak, B ; lupal, C ; mamata, Za.; 
marautong , Neg.; mafamato, S ; pattan-bafcir, Zb.; panuto, B.; rupar , D.; 
sambualan, V.; tilig, Mt.; Huaingi, T.; ulayan, V.; usau, V. 

A small, attractive tree, about 10 to 15 meters high, of wide 
distribution at low elevations both in dry and moist regions. 
The leaves are pinnate, with pointed rather narrow leathery 
leaves prominently veined. The small flowers are borne in ter¬ 
minal, rather loose clusters and are followed by roundish green, 
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warty fruits about 2 cm. across, having a shell-like rind contain¬ 
ing a scant, but juicy, sweet, translucent pulp of good flavor 
enclosing a large seed. Rarely cultivated. See also Bulala. 
(Plate XXX b) 

t ALUAO. Euphoria nephf , lto)den , Rdk. SAPINDACEj® 

Local Name: Aluao , Bu 

A handsome tree about 10 to 15 meters high, of upright 
growth, found at low and medium elevations in Lanao and Bu- 
kidnon, Mindanao, with rainfall of equal distribution. The 
leaves are pinnate, with stiff, leathery leaflets. The fruits ripen 
in July and August, and grow in loose terminal clusters and are 
roundish, red, and tuberculate, much resembling the htehi m 
size and appearance. The flesh is scant, semi-translucent, juicy, 
and subacid, with very little sugar, lacking in flavor, and en¬ 
closing a large seed. A good specimen grows in the village of 
Maluko, Bukidnon Recently tried at the liamao experiment 
station. 

Alubihid. See Lanno 

Alubihod. See Lanno 

ALUBIHON. See Lanno 

Alugbati. See Libato 

Aluloy. See Galo 

Amj#gung. See Dauag- 

Alunut See Iangaro 

Alupag See Alpay 

AlupXg-am 6. See Alpay and Kumlngi 

Alupag-kalabau See Kamingi 

Alupak See Kammgi 

ALurAY. See Alpay 

Alupi See DalSnai 

Alupidan. See Ayo 

Alusiman See Purslane 

Amaga See Mabdlo 

Amai-it. See Rnkazn 

Amali See Seguidilla 

Amarg6bo. See Apalia 

Ambali. See Kalpi 

Ambolong. See Sago Palm 

Amingit. See Mulberry 

Ammay. See Rice 

Amoang. See Gabi 

Amongponq See Kabuyao 

Amontay. See Kabuyao 

Amoras. See Mulberry 

AmpalIya. See Apalia 

Ampalxa. See Apalia 

Amram. See Lamio 

Akugug. See Tambia 

Anagab. See Kamiring and Manalu 



226 


PHILIPPINE AGRICULTURAL REVIEW 


Anagab-babak. See Man ala 
Anag£p. See Dalfnm 
Anakseng See Baluko 
Ananci. See Pill 
Ananging-puti. See I Anno 
Andano. See Adang 
Anduong. See Dao 
Anig See Tongo 
Aniam See lnyam 
Anibuno. See Kaong 

‘ANIGLI. Armona aenegaleneis Pcrs ANNONACEA2 

A shrub or small tree from tropical Africa, with variable 
leaves, from small and rather stiff to large, round, and velvety. 
The fruits are small, with scant and edible but insipid flesh, 
enclosing many seeds. As represented at Lamao the anigli is 
barely edible, but the vigorous tree may be useful as a stock for 
other Annonas. Adapted to low and medium elevations and 
thrives where the dry season is pronounced. 

t ANILAU. Grewm ertocarpa Ju. T1LIACEAC 

Local Names. Anxluu, V., balib&go, T.; baltliuan, Zb.; balxliumg, V, 
II.; barmdn, II.; baronkaax, T.; baruan, Mt.; damxag, V., dolt, T ; diran, 
II.; durdn, It, Pan.; kanaa-kanas, T.; kedeng, II , lapt, I ; lapnit, I , mam- 
plak, P. 

A large shrub or small tree, of wide distribution, growing 
in dry thickets in localities with a long, dry season, at low and 
medium elevations. The leaves are rather wide, pointed, and 
quite hairy, whitish below. The flowers are yellow, in small 
axillary clusters. The fruit is small, a little larger than a 
huckleberry, round, bluish, and edible and contains one, com¬ 
paratively large seed. Very near G. asiatica L. Not in culti¬ 
vation. 

An I# GUAY. See Alpajr 
Anipa. See Nip* 

ANIPAY, Phateolu* calcaratnt Rxb. LEGUMINOSAS 

Local Names: Anipay, V., dungay, IL; kalipan, T., kilkilang, Mt; linay. 
Pan.; mangulati, B ; mungodisbig, Bu.; pagiti, paktai, Mt.; tapildn, T.; 
pagapay, V. 

An annual, twining herb, native of India, with trifoliate leaves, 
yellow flowers, and long, slender pods, containing variously 
colored edible beans. Succeeds well from sea level to at least 
an elevation of 1,200 meters. Of wide distribution, but is cul¬ 
tivated sporadically only and is of practically no importance as 
a food. 
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The “Tahuri,” a large seeded form with a comparatively short 
seasons growth, and the "Palauan,” a small seeded, black variety, 
with a long growing season, are sparingly cultivated in Minda¬ 
nao for the beans. Of these the first mentioned is the best 
for human food. The Palauan also makes a good cover crop. 
Anis. See Fennel 

ANNATTO. Bixa oreltana L BIXACEAS 

Local NAMES: AchcU II , achote, T., achuete, V ; II., Zb., T.; apatut, 
Mt.; a»uiti, II ,a*uit, T ; alsmti, II , chancing, S ; rhotut, soft*, V.; yalnang, 
Bu 

A small tree about 5 meters high, with quite attractive, white 
or pinkish flowers produced in great abundance, and terminal 
clusters of chestnut burr-like, spiny fruits, containing a large 
number of small seeds, used in the manulacture of cheese and 
butter dyes. Indigenous to tropical America. Of wide distri¬ 
bution, but of limited cultivation, and here of no commercial 
importance. 

Anonas See Custardapple 
Ansa See Manalau and Mankil 
Antipolo. See Gonuhan 
An TO See Oroy 

t ANTOL. Garcmta vuiahi M. GUTTIFERA2 

Local Names: Aniol, Mt.; hiIdvi, Mt., bnrtng, Pan ; bolun, Mt; buyon, 
Mt.; bugatot, V.; folen, Mt.; kanubt, D ; katapang, Mbo , ptrui, T , golem, 
Mt; poren, Mt.; pulangt, V. 

A small to medium-sized tree up to 12 meters in height, of 
upright growth and large, thick, glossy, dark-green leaves, ocur- 
ring from northern Luzon to Mindanao. In appearance the 
fruit quite resembles the mangosteen, but is somewhat larger, 
and pale green in color. The flesh is firm, acid, of pleasant 
flavor and would probably make a good preserve. Confined to 
regions with reasonably well distributed rainfall at low and 
medium elevations up to 900 meters. Rarely cultivated. 

Aonoo See Bamboo 
Apagi See Adlay 
ApaxapakA See Alakao 
ApaxAya. See Apalia 
Apali. See Tongo 

APALIA. Momordica oharantna L. CUCURBIT ACE.® 

Local Names: Amargdso, Sp.; ampaldya, T.; ampalia, T.; apalia, P.; 
apaldya, T.; palia, Mt; V.; habiting, Bu.; margdso, T.; pajnt, Mt; pom, 
I., V., II.; pulia, Za.; tampalta, V.; taligun, S. 
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An annual, herbaceous, climbing vine of moderately vigorous 
growth, probably a native of tropical Asia; in general cultiva¬ 
tion throughout the Archipelago. The fruit is 12 or more cm. 
long, oblong, cylindnc, tapering at both ends, ribbed, tuber- 
culate, greenish, and very bitter. The fruit and tender growth 
are boiled and eaten with meat and vinegar by the Filipinos. 
The plant should be trained over a trellis and is adapted to 
low elevations. 

Apalung. See Alpay 
ApangdAn. See Pineapple 
Apas. See Kalpi 
Apatut. Soe Annatto 
Apikak. See Batuo 
Apio. See Celery 
Apnig. See Lapmi 
A PON See Oroy 
ApongAponu. See Oroy 
Apouong See Muling 
Appan. See Paho 

APPLE. 1‘grtts tnalus L ROSACEA! 

Local Name. Ma-nzana,, Sp 

A small to medium-sized tree, up to 10 meters high, native 
of Europe and Asia Minor, with roundish to oblate, green to 
yellowish, or more or less red-colored, smooth fruits, 6 to 
rarely exceeding 10 centimeters in diameters; white to yellowish, 
firm, subacid flesh of good to excellent flavor and quality. 
Of fairly satisfactory growth at an altitude of 1,600 meters. 
The trees in the Philippines are few and all are seedlings. 
The quality of the fruit is poor. 

APULID. Eleochans dulcis Trin. CY PER ACE A! 

Local Names- Apulid, B , T.; bushy, II.; rnbezns de negnto, Sp.; kola- 
ngub, V.; pot ok, T.; sxbosibolaaan, T. 

A perennial, tufted sedge with round stems up to one meter 
high, native of India and eastward. Grows in swamps and 
flooded rice fields. The small round, dark colored tubers, 10 
to 15 mm. across, are boiled and eaten as a vegetable. Of local 
occurrence and limited production. 

Apukid. See Atibu 
Apung See Muling 
Asa. See Lunsu 

* ARACA. Pstdium gumeense Sw. MYRTACEAS 

A shrub very similar to the guava but of more slender habit, 
native of Brazil and the West Indies. The fruits resemble small 
guavas and are about 3 cm. across, subacid, and suitable for 
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preserves, but inferior to the guava. Succeeds under the same 
conditions as the guava. Recently introduced. 

f A RAGAN. Sargasaum at hquoaum J Ag See Algae 

* ARAHI8. Eugenia up. MYRTACEjE 

A tree with, opposite, roundish oblong, velvety, rather thick 
leaves, native of Africa, producing an edible fruit. Introduced 
at La mao. 

Arakj£ See Alakao 

* ARGENA. Eugenict adults, MYRTACE^ 

A shrub with small, pointed, rather stiff, velvety leaves, said 
to have edible fruits of good quality; introduced from Argentina 
and grown at Lamao where it does not thrive, and would prob¬ 
ably succeed better at an elevation of 500 meters and above. 
The above name is a contraction ot Argentina. 

Aribubu. See Kmm 
AlUT. See Uay 
Ariwat. See Ayo 
Ahogbati. See Libato 
Aros 6. See Arrowroot 
Argy. See Kabuti 
AttP ay Sec Alpay 

ARROWROOT. A faiunta auaidinueui L MARANTACEAC 

Local NAMRS. Aroro, arnru , T , bui t 1 ; dnjo, Bu ; galamaka t Mt.; 
aft, gu, B, 

A perennial herb, with a leafy top, cultivated as an annual, 
native of tropical America, rarely exceeding 80 centimeters in 
height, with cylindrical, tapering, fleshy rootstocks, 12 or more 
centimeters in length, from which the arrowroot starch of com¬ 
merce is obtained. Of fairly general distribution, but rarely 
cultivated, and here of no commercial importance The roots 
contain 19 per cent of starch. 

Arro7i. Sec Rice 

Arskp. See Inyam 

Artk. See Radios 

Abungai. Sec Malufigay 

ABU PAG. See Alpay and Kalayo 

AaratJ. See Arrowroot 

Arusi. See Inyatn 

Arusip See Inyam 

Abu sit. See Inyam 

A8PARAGU8. Asparagus officinalis L. LILIACE,® 

Local Name: Esparrago , Sp. 

A perennial, erect, slender herb, indigenous to Asia and Eu¬ 
rope, about 1 to 1.6 meters tall, with fleshy rootstock, cultivated 
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for the young, tender shoots. While the plant makes a good 
growth even at sea level, where it makes a good ornamental 
plant for floral decorations, for reasonably good results as a 
vegetable it requires here an altitude of 1,200 meters. 

Asum See Annatto 
Asuti See Annatto 
Atakai. See Adlay 

* ATEMOYA Annona sp. ANNONACE® 

A small deciduous tree of rapid growth adapted to low and 
medium altitudes, and succeeds well where the dry season is 
pronounced. The leaves and flowers are similar to those of 
the cherimoya. The fruits are somewhat like the cherimoya 
in appearance but smaller, sweet, juicy, subacid, and of good 
to excellent quality, but a shy bearer. A hybrid between the 
cherimoya and sugarapple Fruited for the first time at Lamao 
experiment station in 1913. (Plate XXIII b) 

Ates. See Sugarapple 

fATIBU. Rubun pectmelius Max ROSACE® 

Local Names Apukrd, atibulnak, buna, Mt.; bag alb a lan, D ; kalapachap, 
Mt. 

A trailing plant with small, heart shaped, hairy leaves, and 
weak spines on all parts of the plant, growing at altitudes of 
and above 1,760 meters, from northern Luzon to Mindanao. 
Berries solitary, 2 or 3, 15 millimeters in diameter, enveloped 
in the spiny sepals until mature, bright red, juicy, subacid, and 
of excellent flavor and quality. The choicest species in the 
genus in the Philippines. Not in cultivation. The above name 
is an abbreviation of the native name Atibulnak. 

Atibulnak See Atibu 
Atilang See Kubili 
At l mon. See Cantaloupe 
Ating-kamas. See Sinkama 
Atit. See Sugarapple 
Atoangan See Mankil 
Atbuiti See Annatto 
Am. See Guan&bano 
Auinguai See Kamingi 
Ausiman See Purslane 

* AVOCADO. Peraea amarwana Mil. LAURACE® 

A tree of medium size, frequently exceeding a height of 10 
meters, native of the American Tropics, where it is found from 
sea level up to an elevation of 2,500 meters. The fruits are very 
variable, from oblong and pear-shaped to round, greenish or red- 
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dish in various shades to almost black, and are up to 2 kilos in 
weight. The highly nutritious fruits, very rich in fat, are in 
good varieties, of a nutty, very pleasant flavor, and are eaten 
raw with salt, pepper or sugar, or made into a salad. 

There are two general races. The West Indian, characterized 
by its thinner skin and suitability for low and medium elevations 
up to 900 meter3. And the Guatemala race, which can be grown 
up to 2,500 meters altitude and is recognized by its thick, shell¬ 
like skin. The Mexican avocado is now regarded as a separate 
species. 

The avocado was introduced by the Spaniards, but did not 
maintain itself. All trees now in the Islands have been intro¬ 
duced since the American occupation of the Archipelago. Has 
fruited for a number of years and is slowly gaining in favor. 

Thirty-two budded varieties have been introduced, among 
which are included the following varieties: Baldwin. Cantel, 
Chabil, Cummins, Dickinson, Family, Ishim, Ishkol, Kanan, Ka- 
yab, Lamat, Largo, Lyon, Manek, Nabal, Panchoy, Pollock, Tu- 
min, Wester. 

* AVOCADO, MEXICAN. Pet sea drpmijoliu Oh & Si LA U RACK.® 

A medium sized tree, 10 or more meters high, native of the 
Mexican highlands and best adapted to an elevation of 600 meters 
and above. The crushed leaves are strongly aromatic with a 
pronounced odor of anise, and the fruits are small, rarely more 
than 8 cm. long, thin-skinned, with scant flesh and a large seed 
A good fruit, but inferior to the avocado 
Ai agan. See Mandarin 

f AYO. Telrustiyimi hot tnamln PI V1TACEAS 

Local Names. Alujndun, V ; arm id, II , ni/u, T , dipiy, Mt , hay ok, 
kultt-kaUt, T.; Umgnxkd, V 

An attractive, evergreen, five-foliolate, tendril-bearing vine of 
vigorous growth; of wide distribution. The fruits, produced 4 
to 10 in axillary clusters like the grape, are round, smooth, 
brownish in color, flesly, juicy and acid, suitable for preserves. 
Cultivated as an ornamental. (Plate XXIX a) 

AYUMANl See Alimani 
Ayupaq. See Alpay 
Ayubjp. See Inyam 
BabA See Mankil 
Babak. Sec Ydmbo 
Babana. See Guandbano 
BabAsal. See SquaBh 
Babayong. See Banago 
Babuyan. See Uay 



232 


PHILIPPINE AGRICULTURAL REVIEW 


* BACHANG. Manytfera foetvla Lo ANACARDIACEiE 

A medium to rather large tree with leaves similar to the 

mango, and green, very aromatic, resinous fruits of the size of 
a large mango. Indigenous to Malaysia. Immature, the fruits 
are pickled, and mature, they are eaten like the mango, to which 
they are greatly inferior. Adapted to regions with equaly dis¬ 
tributed rainfall at low elevations. Of recent introduction. 
Badabo. See Barobo 
Baoak. See Jak 

* BA EL. Aegle inarmeloB Corr RUTACEjE 

A small, spiny tree of Indian origin, with trifoliate leaves, and 

hard-shelled, greenish, smooth fruits of about the size of a small 
pomelo, containing a sweet, rich aromatic pulp, somewhat re¬ 
sembling the mabolo in flavor; eaten raw. Fruited for the first 
time at Lamao m 1914. Succeeds well at low and medium 
elevations 
Bagabag. See Mankil 
BagAbas. See Guava 
Bagabug. See Mankil 
Bagai. See Nami 
Bagalbalak. See Atibu 
BagAng. See Oroy 
Bagasantol See Bobonao 
Bagatai, See Buri 
BagAtbat. See Kgong 
Bagbagutut. See Iba 

* BAGEJA. Cannrium moluccawa Bl. BURSERACEvE 

A large tree, native of the Moluccas, quite similar in growth 
to the kanari, but having larger nuts, about halfway in size be¬ 
tween the kanari and pili, the kernels being of excellent flavor 
and quality. Adapted to a moist climate with rainfall of equal 
distribution at low elevations. Recently introduced. 
Baqin-tulaoajl See Alaga 
Baglau See Batao 
Bag6 See Ban ago 
Bago-bago. See Katun 
Bagobat. See Kaong 
Bag6ng. See Oroy 

Bagong Generic name for root crops in Sulu 

Bago-bxll See Ban ago 

Bagsang. See Sago Palm 

Baguang. See Upo 

Bahag. See Lip6ti 

Baht. See Kaong 

Baho See Dalinsi 

Bai. See Arrowroot 

Badcbing. See Carambola 
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Baino. See Lotus 
Bakalao. See Alpay 
Bakalau, See BulAIa 
Bakao. See Com 
Bakau. See Pangao 
BakbakAd. See Purslane 
Baknit. See Ragini 
Bakbiak. See Kubili 
Bakuen. See PatAni 
Balabal See Mankil 
Balakbak. See Lapim and Yumbo 
Balakog. See Binukao 
Balalaitan See Lanfigon 
Balali See Katmon. 

Balanga. See Adang 
BalaAgas See Kamingi 
Balangay See Cassava 
BalaSgog See Kankong 
Balanono See Lunau 
Balantakan See Adlay 
Balasugan Sec Maigang 
Balatong See Cowpea and Mungo 
BalauRgan See Palanau 

f BALAUSAN Eugenia sp MYRTACE/E 

Local Names Kalausan, kalobog, Ml. 

A tree up to 10 or more meters in height, with foliage quite 
similar to the mankil, but acid when tender. The fruit is borne 
among or just below the leaves, in small clusters up to 5, and 
is said to be about 2.5 centimeters in diameter, red, fleshy, sub¬ 
acid, and of good flavor. Occurs semicultivated in Kahnga, 
Mountain Province. 

Balayong. See Dao 
Bauakag. See Kittiy 
BaubAgo See Anilau 
BaubAqum-gubat. See Muling 
BaligAng. Sec Lip6ti and Maigang 
Bauuijan See Anilau 
Bauhbing. See Carambola 
B AUMB1NGAN . See Bui Ala 
BaUNAD See Pangao 
BaUNAunal See Kalayo and Lunau 
Baungagta. See Mabdlo 
Baungbing Sec Carambola 
BalingkaSoin. See Alpay 
Balingnokonoko. See Lunau 
Baunbiagau. See Bayanti 
Bauok. See Kamingi 
BalisAyin. See DaUnm 

Baut See Alpay, Kalayo, Kamingi, Muling, and Uav 
Balitn^ng. See Anilau 
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BaLITUK See Dauap 
Bauuo See Lanno 
Ballok Sec Binukao 
Balobar See Ynmbo 
Bat.obavX.-i ak See Katmon 
Balobo See Barobo 
Balogo Sec Catthcw 
BaLONG-Luyon See Bun 
Balonsaging See Alaga 
BaLOPO Sec Muling 
Hat/)Y. See Banana 
BalrXkan See Muling 
Balubad Sec Cashew 
Bali’bag See Cashew 
Bamibak See Cashew 

t BALUBAT Eugenia clamfloia Rxh MYRTACE-flS 

Local Names Balubat , T ; bulagttng , B ; buUtgeoug, V ; yamutulay, 
Neg ; kara, kaytatanaq, T ; kumram , Tnaianmtam, I f paiighimbuyen, pa - 
nglitmbtiytw-qauyoan, 11 , pango , I , p<ttcharugon f V , tmaav, B 

A tree of upright growth, short slender branches and small, 
rather narrow, pointed leaves, forming a dense top. The fruits 
grow in small clusters among or just below the leaves, and are 
oval-oblong, about 3 cm. long, vermilion to ochre yellow, smooth, 
fleshy, juicy, and edible, but intensely acid, and containing a large 
seed. Of wide distribution m Luzon and the Visayas at low 
elevation in both dry and moist regions Recently domesticated 
at Lamao where it fruited for the first time in 1919. See also 
Cashew. 

Balubo See Cashew 
BaLUBU See Barobo 
Baluganos See Alaga 
BaLIiuug Sec Barobo 

f BALUKO. Grcu’ia phtltppineneis Perk TILIAC'EAS 

Local Names: Anakscng, Pan., bagiod, T.; balukuk, T.; Basdalay, Mt 
A small tree up to 8 meters high with pointed leaves, found 
at low elevations m districts with a long, dry season. The fruits 
are 2 cm. in diameter, roundish oblong, yellow, velvety, subacid, 
and of good flavor, containing one, comparatively large seed. 
Not m cultivation. 

Balijhok See Baluko and Binukao 
Balukut Sec Binukao 
Balungai See Malungay 
B ALU No See Bauno 

BAMBOO liambusa npinona Kxb GRAM IN A.® 

IjOCAl Nameh■ Aovno, B ; batdkan, V , huugm, P , dugian, B.; kaa&no, 
V.; raii(i espvmt, Sp , kuuayan, V , B, Mt., II., Su, Za., T.; kavayan-ng- 
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bayog, I].; kauayan-gid, V.; kauayan-polog, Zb , kauayan-nilan, II , kauti- 
yan-ttmk, T.; kaunyan-toido, B., T , tabung, S.; lamuan, Mt.; kabugauan, 
B.; marurugi, B., pattigan, I ; pasingnn, I ; priua, V.J II ; rugian, B. 

A tree-like, cultivated and naturalized grafts, attaining a height 
of 10 to 20 meters, the lower, spiny growths on the canes form¬ 
ing a dense, interlaced thicket. Of wide distribution in the 
Archipelago at low elevations; the common timber bamboo for 
construction. The young, tender shoots are boiled and eaten as 
a vegetable. 

While the above-mentioned one is the species principally so 
employed, there are several other species that are also eaten, 
such as lopa, B. comut,a; bolinao, B. vulgaris; boho, Schizon- 
tachyum mucronotum, and other species of the last-mentioned 
genus, and also of the genera Dendrocalamvs and Gigantochloa 
Bana See Atibu 
Bana-a See Patani 
Banac See Garlic 
Ban ago See Barobo 

t BAN AGO. Ci tit turn gnemon L GNKTACKAI 

Local Namls Rabayong, 7 m , hag6, 1), B , V , Bu, Mbn, T , bago-mli, 
bandgo, V ; kugihs, Mbo., kit man, I) ; tain pa ran, T ; mag a tub gal C , nii- 
bo, ft. 

A tree attaining a height of 10 meters, of wide distribution 
in the Archipelago at low and medium elevations. The leaves 
are opposite, pointed, dark green, and shining The fruit is 
produced in small clusters, and is oblong and pointed, rarely 
exceeding 2.5 centimeters in length, red und smooth, and con¬ 
taining one large seed that is eaten boiled or roasted, when 
it is of good flavor. The nut contains about 50 per cent starch. 
Cultivated to a slight extent in Batangas and some of the Vi- 
sayas. A nut-bearing tree deserving more attention. (Plate 
XXXIV o) 

Banakin Swi Lingaro 
Bahal6gon See Muling 

BANANA. Muaa paradiataca L. MUSACE^O 

Local Names* Afapuyan, Afuyaiu I > baby, T , bat , I M hatag, B ; p/a- 
tono, Sp.,* nagvng , T., V ; uyat t Zu 

A tall, tree-like herb, from 3 to more than 6 meters in height, 
with large, broad leaves The fruits are very variable, from not 
longer than 6 cm. in the Pitogo, to exceeding 25 cm in length 
in other kinds, such as Tinduk, varying also in shape, thickness 
of skin, in edible qualities, in productivity and general hardi¬ 
ness. Some varieties, like the Bungulan, excel as dessert fruits, 
others may be eaten either raw or fried, and still others, like 
the Sab& and Tmduk, are inedible raw, and must be fried, roast- 
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ed or cooked before they can be eaten with relish. Lakatan, 
Latundan, Sabi, Gloria, and Bungulan are the most important 
varieties in the order of their enumeration. Of these the Bun¬ 


gulan is the best in quality as a dessert fruit, though inferior 
in commercial importance to the other kinds. 

Some authors regard M. napientum L., as a distinct species 
but for convenience of references and because the status of many 
has not been determined all banana and plantain varieties have 
here been arranged alphabetically, including M. err a ns Teo 
(var. Butuhan), and M. cavendishii, Lamb., to which latter 
probably belong some of the dwarf kinds like Tampuhin. Some 
40 odd varieties have been described by N. G. Teodoro (Phil. 
Joui. Set. Vol. X C., pp. .*179-418) and E Quisumbmg (Plal. 
Agri. Rev. Vol XII, No. 3, 1919). That the total number of 
varieties exceeds 60 is highly improbable. (Plate XVII) 

Numerous sorts have been imported from foreign countries 
during the past ten years, but their names are not included in 
the following list of Philippine banana varieties as in some 
cases they have been found identical with the “native” kinds. 
Others are not yet established 


Agtapo, D 
Agloyong, Bu 
Alinsanag, T 

Am as , O, L, Za (Syn Duka) 
Ampal, Bu 
Amuna, S 
Angao, Bu , V. 

Anuang, T. (Syn Batavia) 
Arikund&l, V 


Bmalong, A , D 
Bmangay, A , D 
Binankil, C. 

Bmaoy, D., V 
Binato, V 

Binendito, T (Syn Inabaniko) 
Binuh, T. 

Bmusaya, Bu , V 
Bionkaras, D 


Armval, T 

Asluman, V (Syn Latundan) 

Ba~ak, Za 

Balakaya, Bu 

Balangan, Bu t V 

Bnlangay, D 

Balay&ng, II 

Banegaa, Za. 

Banga-an, A. 

Bah gad, V 

Bangaran, B (Syn Lnkatan) 
Bankayauan, B 
Bata, Za. 

Bata-bata, Za. 

Batag-okay, B. 

Bayumbungan, Bu 
Batavia, T (Syn Matabia) 
Biakon, Bu 
Bikang, Bu 
Binakuli, T 


Bisko (Syn Saba) 

Bognoran, B 
Boknek, Pan 
Bolongbong, D 
Bolungan, V 
Bongoyan, V 
B<w>y, B 

Boracho, V (Syn Tunrfok) 

Borongan, L, 

Bugtong, V 
Bululan, Bu 
Bulut&n, L 
Bungan, V 

Bungulan, C., D , T f V f Zu (Syn 
Hinogon) 

Bungulan-manuk, D 
Bungulan-pula, T , 

Bunguten-tapidos, D. 

Butuhan, L., Za (Syn M&ngmy, Liao- 
han, Panyaual) 
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Buntungan, D. 

Buye, 1. 

Chesik, Za. 

Dakdakon, D 
Dalhay, Bu. 

Daliao, Bu., V. (Syn. Danao) 
Dahrcng-guinuu, T. 

Daliring-senora, T (Syn Tindoro) 
Damilik, V. 

Dangdangon, D 
Darayan, V. 

Danao, V. 

Darian, Mt. 

Dedudama, Za. 

Digpusuan, B 
Dinalaga, T 
Dinalm, T 

Dinuguan, T (Syn Durugo) 
Dommus-vobiacum, T. 

Doo, n 
Do-ol, Bu 
Doyoy, V 
Dudfung, C. 

Dugkok, Uu 

Duka, Bu., C., L , S , V (Syn Amasi 
Durugo, T. (Syn Dinuguan) 

Eda-an, V. 

Finipita, V. 

Fob-olo-senora, Bu 
Gadato, V. 

Gadung, C 
Galayan, Zb., T. 

Galamay-senora, T (Syn Tudlug- 
datu) 

(ialatayan, T. 

Galian, T 
Gao, D 
Gapis, T 
Garangao, V 
Garo, D 
Gida-an, Za 
Gmait, V. 

Gin a ring, T. 

Gitlahin, T. 

Gloria, T. (Syn. Ternate) 

Golo, D. 

Goyoran, T. (Syn Tombak) 

Gulian, T. 

Guns agates, Bu. 

Guyod, D., V. 

Higos, T. 

Hinaligi, T. 

Hinogon, S. (Syn. Bungulan) 


Inabaniko, T. (Syn. Binandito) 
Inaluan, D. 

Inambak, V. 

Inarntbal, T 
Inatip, Pal. 

Imtlog, Zb. 

Inog-og, T 
Inusa, Bu , D., V. 

I pod, T. 

Iud, B. 

Kaali, V. 

Kababa, Pal. 

Kadisnon, V. 

Kagadungan, C 
Kala-ay, Bu 
Kalailay, Pal. 

Kalita n, V. 

Kahtong, Za. 

Kalugusan, Bu 
Kalugong, Bu 
Kamo-oy, Bu 
Kanala, Bu , V , Za. 

Kanuru, B., Pal. 

Kanaya, V. 

K and aba, V 
Kanipa, V 

Kantong, Bu, V., Pan. 

Kaol-kaol, Bu 
Kaposa, Bu. 

Karao, Pal. 

Karandan, Pal. 

Kardavu, V 
Kannoaa, T. 

Karnaba, V. 

Katip, Pal 
Kialauan, D. 

Kilala, L (Syn. Morado) 
Kilan-pilan, Bu. 

Kinamay-dalaga, T. (Syn Tudlug- 
datu) 

Kinampilan, Bu 
Kinarangian, B 
Kinayagan, V. 

Kohkut, V 
Kolikut-baguio, D 
Konsing, T. 

Kosta, Za. 

Kuagi, D 
Kundong, C. 

Labong, Za. 

Lakatan, L. Pan., T. 

Laknao, B. 

Lalabon, Pal 
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Langay, T. (Syn. Matabia) 

Lapnao, T. 

Latundan, B., T* (Syn. Asluman, 
Letondal, Ret undo!, Sulay-badio, 
Tundan, Tordan.) 

Lauit, T. 

Libagmo, Bu. 

Ligakuda, C. f L 
Ligaunta, L. (Syn. Tmdoro.) 
Liligayon, Bn 

Liaohan, V (Syn. Butuhan) 
Longsing, Bu., V. 

Lononsing, D. 

Lona, I. 

Lubang, Zb. 

Lubok, Pal 
Lupit, n. 

Luya, D, 

Makabukog, Bo. 

Malbaga, V. 

Malamangay, C. 

Maluko, Bu., D. 

Malumbong, C. 

Maman, C. (Syn. Pitogo, Nilanson) 
Manang, B. 

Mangamas, Pal. 

Mangay, C., L. (Syn Butohan) 
Mangay-pakal, C. 

Manorong, S 
Manumbaga, V. 

Mankuna, T. (Syn. Saba-marlana) 
Maaikampo, D. 

Matabia, T., Za. (Syn. Batavia) 
Matabia-lampong, Zb. 

Haybay, V. 

Mayoko, V. 

Minama-on, Bo. 

Minanila, Bu. 

Moko, V. 

Mooy, Bu. 

Morado, B., Bu., L., T„ Pan,, V 
Morong-datu, B. 

Mundo, V., Za. 

Mupong, Bu. 

Muradong-pute, T. 

Naglihim, T. 

Nilanson, V. (Syn. Pitogo, Maman) 
Obispo, D. (Syn. Sabi) 

Padilat, II. 

Pagadatan, C. f L. 

Pagoya, V. 

Paitan, Bu., D. 

Pakal, C., L., PaL, V. (Syn. Sabi) 


Palapayanon, V. 

Pamoti-on, V. 

Pandakan, C., L. 

Panobpogen, C. 

Panono, V. 

Panyaual, S. (Syn. Butuhan) 
Pilipita, V. 

Pinagbihnan, T. 

Pinanda, O. 

Pitogo, D., V., Za. (Syn. Nilanson) 
Polotan, B. 

Po-ot, T (Syn Tompuhin) 

Pootan, S. 

Porikit, V. 

Principe, T. 

Fudikit, D. 

Putian, B , Bu., D., V. 

Putong, Bu. 

Rainoa-na-pula, T. 

Rainas-na-puti, T 
Reina-blanca, T. 

Reina-colorada, T. 

Retundol, V. (Syn. Latundin) 

Sabi, Bu , D., L., T., V., Za. (Syn. 

Bisko, Obispo, Pakal) 

Sabi-Iloko, II. 

Sabi-manalo, S 

Sabi-marmna, T. (Syn. Mankuna) 
Sabi-obispo, T. 

Sabang-bilako, T. 

Sabang-Jolo, T 
Sabang-kastila, V. 

Saksik, T 
Salibaguio, V. 

Sa-manila, V. 

Sambauay, Bu. 

San Pablo, Za. 

Sapare, T. 

Sarokaok, B. 

Sefiora, D. 

Sefionta, T 
SUangan, Zb. 

Sinangil, D., S. 

Sinan-Josd, T. 

Sisi-on, V. 

Soybaguio, V. 

Sulay-badio, S. (Syn. Latundan) 
Sulaybagio Bu., C., V., Za. 
Sungay-baka, T. 

Suyak, Bu. 

Tadlao, Bu., L. 

Tadiao-lahi, S 
Tadiao-lobo, S. 
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Tadiao-ttunbaga, S. 

Tagiao, C. 

Taisok, T. 

Talip, Bn. 

Talipa, T, 

Tampihan, T. (Syn. Tampahin) 
Tampuhin (Syn Po-ot) 
Tanbunani, V. 

Tanging, S 
Tankongon, Bu. 

Taokan, D. 

Tarusan, V 
Taulan, Bu. 

Ternate, T, (Syn Gloria) 
Timbokan, S. 

Tinalisay, V. 

Tinalong, T. (Syn. Veintikohol) 
Tinduk, B, Bu., D, L., S., V., Za. 


Tinumbaga, V. (Syn. Tombak) 
Todok, B., V. 

Tohgsuk, D. 

Tombak, T. (Syn. Goyoran, Tinum¬ 
baga, Turn bags) 

Torankog, B. 

Tordan, T (Syn. Latundan) 

Tubali, Za 

Tudlo-dalaga, V. (Syn Tindoro! 
Tudluk, S. 

Tudlong-biya, D 

Tudlug-data, V (Syn Tindoro) 

Tumbaga, A , Zu (Syn Tombak) 

Tukon, Pal 

Tuldok, T 

Tulisok, Bu. 

Tumuk, Bu. f T., Mt. 


Tuldan, V (Syn. Latundan) 
Tindoro, C. (Syn. DaliHng-Sefiora, Tundok, C, T. (Syn Boracho) 
Tudlug-datu, Tudlo-dalaga, Liga- Tunduki, Za. 
unta) Ulipod, T. 

Tinogon-baguio, D. Veintikohol, T (Syn. Tinalong) 

Banan6t. See In yam 


t BANAUAK, Uvarta rufa Bl. ANNONACE^J 

Local Names: Alag&t, II.; ban&uak, T., V.; batag-kalabang t B , kinUUa - 
gdt T-; tnw, Zb.; pecLpcd, II.; saba-ti-kaag, Mt.; riuung-damutag, P.; 
Busong-kabayo, Busung-kalabav^ T. 

A semi-scandent shrub, up to about four meters high, with 
pointed, velvety leaves, and oblong, reniform red fruits, 3 to 6 
centimeters long, in bunches of 10 to 20, variable in flavor and 
quality. The best kinds have a whitish or semi-translucent, 
sub-acid pulp of agreeable flavor. Of wide distribution at low 
and medium elevations. Recently domesticated. There are a 
number of other species in the genus with edible fruits, none 
of which are important or in cultivation. See also Linas. 
(Plate XXX a) 

Banqad. See Bafigar 
BAftoAo. See Bafig&r 
Banoala. See Cassava 
Bangalo. See Tamil 


f BAAGAR. Storculia fottida L. STERCULIACEAB 

Logo. Names: Sangad, baUgdg, I.; hangar , II., Neg.; bubog, V., S. f 
Pal.; bub&r.; kalumpan, T.; kalumpang, P., T., V.; kaumpang, S.; kurui** 
C. 

A rather large, deciduous tree up to 20 meters in height, of 
rapid growth. The leaves are palmate, with 6 to 9, pointed 
leaflets. The small, ill-smelling flowers are borne in small clus¬ 
ters, and are followed by large, woody, red pods, in which 
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are several large seeds or nuts of good eating quality, raw or 
roasted. The tough, parchment-like, skin enclosing the kernel 
prevents their wide use as a nut, however. Of wide distribution 
at low and medium elevations, and succeeds well in both dry 
and moist regions. Rarely cultivated. 

Banco. See Dalinai 
Banitan. See Paho 

t BANITI. Garemia dt dew Kurt. GUTTIFER® 

Local Makes: Aloko, I.; banitt, Zb.; btmog, I.; buneg, H.; bugatot, V.; 
gataean, PaL, V.; katotit, Mt.; pagataean, V.; mug, Pen.; UMdng-an&k, 
B., P., T., Za. 

An evergreen, medium-sized tree up to 9 meters tall. The 
leaves are quite large, oval to oblong, and pointed at both ends, 
dark green, thick, and leathery. The flowers are small and 
axillary and are followed by yellow, smooth fruits of about the 
size and shape of a small peach, about 5 to 7 centimeters in diam¬ 
eter, with thin skin and a very acid, juicy, tender pulp, suitable 
for preserves. There is also a form having sub-acid fruits. Of 
wide distribution at low and medium elevations, where it suc¬ 
ceeds well even where the dry season is pronounced. Recently 
domesticated in the Philippines. See also Alakao. (Plate 
XXVI o) 

BaniyOtu. See Inyam 
Bankiuno. See Iba 
Banking. See Mandarin 
Banog. See Baniti 
Banumayo. See Inyam 

* BAOBAB. Adamaonia ihg\tata L. BOMB AC ACE® 

A deciduous tree attaining a height of 18 meters, with a very 
stout trunk, palmate leaves with 5 to 7 leaflets, and large ter¬ 
minal, pendent flowers. The fruit is edible and also used in mak¬ 
ing a cooling drink. Native of Africa. Of recent introduction. 
Barak. See Turmeric 
Barakbak. See Adang and Lapini 
Basso. See Muling 
Barinatnat. See Nala 
Baring See Karimug 
Barini. See Palanau 

t BARI8-BARI8. Ling ora ohayneana H. See Algae 
Barit. See Kalayo and Uay 

f BAROBO. Diplodiaeua panitmlatns Tea. TILLAGE® 

Local Names: Badabo, V.; Bedobo^ V.; Mbo.; C., L., T.; baiubu, Za.; 
banago, T.; barobo, B., V., I.; buhad, L.; bul6le, B.; bulubu, bafugug, 
bulugai, C.; buru, L.; dupdupan, S.; handling, T.; biding, 11.; mahdto, V., 
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T.; manariHg, I.; wt angdbu, S.; maobd, V.; marcmam f II.; mar&bo t maydbo, 
V.; muUnff^mulinff, T.; puyus, T.; tagpam , C.; talu-talu> S. 

A handsome tree of medium size, about 10 meters tall. The 
leaves are up to 26 cm. long, thin, smooth, and pointed. The 
flowers are small, dirty yellow and borne in large terminal 
panicles. The seeds are starchy and eaten boiled like lima beans. 
Of wide distribution at low elevations. Recently domesticated. 
Babongasi. See Inyam 
Baronhabi. See Anilau 
B ABU AN. See Anilau 
Barubayoko. See Adi ay 
Baruntak. See Lingaro 
Bassng. See Ginger 
Basi. See DaMnai 
Basilalag. See Muling 
Bat. See Banana 
Batad. See Sorghum 
Batag. See Banana and Sorghum 
Batag-kalabang. See Banauak 
Bat A kan. See Bamboo 
BatAl. See Sorghum 
Batang. See Citron 

BAT AO. Dolxchon lablab L. LEGUMINOSA3 

Local Namws: Apikak , Mt.; baglau , V.; batao, B., V , P. T ; bufoi, T.; 
ttab , Mt.; parda, 11 ; parda-a<ap, II.; vibachi, T 

An annual, twining vine of vigorous growth with trifoliate 
leaves and of general distribution, native of the Old World 
Tropics. Grown on a trellis and cultivated for its edible beans. 
There are several varieties, distinguished chiefly by the color¬ 
ation of the plants and the beans. For low and medium altitudes. 
Bat-rAt See Kaong 
Bating. See Ulaya 
Batoan. See Lamio 

Batong. See Cowpea. The generic name for legumes in Sulu 

Batong-bambino. See Segidilla 

Batong-hapji. See Kadloe 

Batong-hidjao. See Mungo 

Batuan. See Binukao and Dao 

Batukanag. See Bayanti 

Bauang. See Garlic 

Baugin. See Bamboo 

Baukok. See Binukao 

t BA UNO. Mangifera caetia J. ANACARDIACEAC 

Local Names: Baluno r Mbo.; baiino, V., vtaldno, Mbo.; tone, Mbo. 

A tree of medium to large size, 16 to 30 meters high, of majes¬ 
tic habit. The leaves are long, quite narrow and pointed, 
leathery and prominently veined. The fruit is obovoid, pale 
green, thin-skinned, with white, somewhat fibrous flesh, very 
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aromatic and sub-acid and quite variable; in the best forms 
somewhat larger than a carabao mango and of excellent eating 
quality; eaten as a dessert fruit. Would probably make a good 
preserve. The seed is encased in coarse, matted fibers and is 
devoid of a husk. Native of Malaysia; and in the Philippines, 
at low altitudes, in Mindanao, Basilan, and the Sulu Archipelago, 
where the rainfall iB abundant and of equal distribution through¬ 
out the year. (Plates XII a and XIX a) 

Bayas. See Poha 
Bayabas. See Guava 
Bayabab-uak. See Dauag 

t BAYANI. Dillenia megalantha M. DILLENIACEjE 

Local Names : Katm&n, B., V.; katmdn-bayani, T. 

A medium-sized to large tree, averaging 15 meters in height, 
with dark-green, large, toothed leaves, 80 to 35 centimeters long, 
and large, yellowish flowers, 10 or more centimeters in diameter. 
The fruit is 7 or more centimeters in diameter, the edible part 
consisting of the green, fleshy, juicy and acid carpels, enclosed 
in the persistent sepals. Suitable for preserves. Native of the 
humid districts at low altitudes in Southern Luzon and the Visa- 
yas. Not in cultivation. 

t BAYANTI. Aylata harmttana Perk. MELIACEvE 

Local Names: Baiinsiaga «, Pan.; batukandg, II.; bayog, V.; bubuyakit, 
Za.; daiamiran, T.; dokoroko, Bo.; hagaaan, V.; kagatongan, T , kamata~ 
mata, L.; kaniut, lumbunau, V.; malataging, T.; malatumbaga, T.; mamo- 
nau, S.; matamtUa, B ; matang-wtang, T.; uling, V.; palatanjan, II.; pih- 
ptii, B.; ealamungai, T.; salupugvd, II.; sapMISan, 8.; aulmin, T.; tadiang- 
kalabau, T.; tibvngau, Neg. 

A tree of medium size, 10 to 15 meters high, of wide distri¬ 
bution from Luzon to Mindanao at low elevations with Abundant 
and evenly distributed rainfall. The leaves are 5 to 7-pinnate. 
The fruit is 20 to 25 millimeters in diameter, round, velvety, 
vermilion red to russet colored; the flesh is reported to be of 
good flavor, resembling that of the cranberry; one seeded; pro¬ 
duced in axillary clusters of up to 20 or more. Not in cultivation. 
Sec algo Korayap 
BayAuas. See Guava 
Bayit. See Alpay and Inyam 
Bayoo. See Bayanti 
Bayono. See Bauno 
Bayusana. See Guanibano 
Bayoktuan. See Ulaya 

BEAN. Phaseohu vulgaris DC. LEGUMINOSA 

Local Namss: Habiehuela, Sp.; biringi, butingi, T.; mula, Mt. 

An annual herb, grown as a pole bean, or as a bush, with 
trifoliate leaves and commonly cultivated for its tender pods, 
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which are picked and eaten immature as “string beans;” it has 
also been demonstrated that the beans may be successfully 
grown and dried during the dry season. The following va¬ 
rieties have been found the most successful: Early Mohawk, 
Dwarf Horticultural, Hound Yellow, Wardwell's Kidney Wax; 
Black Valentine, White Wax, and Canadian Wonder. Grows 
well at all elevations. 

BBCT. Beta vulgaris Mog. CHENOPODIACEAS 

Local Name: Remolaeha, Sp. 

A biennial herb, grown as an annual for its red, succulent, 
fleshy roots; native of western Europe. The leaves may be 
eaten like turnip greens. May be grown at sea level, but suc¬ 
ceeds best at and above an elevation of 600 meters. Here rarely 
cultivated. 

Bejuco. A name used to designate all rattans 

* BERBA. Rheedia eduHe P. ft T. GUTTIFERA2 

A tree of medium size, about 15 meters high, indigenous to 
Central America. The leaves are opposite, lanceolate-oblong, 
pointed at the tips, dark green and leathery. The fruit is shaped 
like an olive, about 2 centimeters in diameter, yellowish, with 
rather scant, edible flesh, in which are embedded 1 or 2 seeds. 
Of recent introduction. 

Bebenoena. See Eggplant 
Buy ed. See Segidilla 
Bialay. See Pat&ni 
Bias. See BuIbo 
Biasbias. See Buleo 

t BIQNAY. Antidesma bunius Spr. E U PH 0 RBI ACE AC 

Local Names: Big nay, Zb., Mang., T.; bignai-kalabau, T.; bitaog, Bu., 
buglay, Mt.; bugruni, Mt., V., I., II.; bugnet, Mt. S.; dalimdiman, Bu.; 
bundat, I.; dokodoko, D.; istp, P ; mutagtamanuk, D.; pagxnga, painga, 
pagiruga, I. 

A small, attractive, dark green, dioecious tree, attaining a 
height of 10 meters, with dark green, thick and pointed leaves 
and small, dark-red, subadd, well flavored fruits in racemes 
like the currant. May be eaten raw and makes a fair jelly. 
Widely distributed at low and -edium elevations and under 
varying climatic conditions. Rare in cultivation. A very dis¬ 
tinct and superior variety is reliably reported from the Moun¬ 
tain Province. (Plate XXIV a) 

Bhjnay-kalabau. See Bignay 
Bignatoko. Sen Inyam 
Biha. See Palauan 
Bihib. See Katmon 
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f BIKA. Amptlooiarue martini PI. VITACEAC 

Local Nau: Bika , V. 

A woody* tendriled vine with the three-lobed leaves dark 
green above and russeted and velvety beneath, native of the 
lowlands of the Vlsayas and Luzon. The fruits grow in grape* 
like bunches, and are rather less than a centimeter in diameter, 
greenish salmon in color and are reported to be fleshy, acid 
and edible. Not cultivated. 

Bikakav. See Borona 

Bilat-bilat. See Fekola 

Biu-sru. See Laaio 

BlLDIS. See Antol 

Bujmbin. See Carambola 

Bilukau. See Btnnkao, Katuri and Pildie 

BinaO-u. See lnyam 

Binatoyo. See lnyam 

Bingala. See Camavb 

Bum kay. See Adlay 

fBINUKAO. Garcinia binucao Cy GUTTIFERA5 

Local Nairn: Balakog, baUok, balukok, Mt.; balukut, II.; bauJcok, Mt., 
V., Zb.; batuan, V.; bilukau, binuJcao, T.j bokok, Mt.; buragrie, B.; haras, 
V.; kabala, kadit, D.; handle, V.; kadog, Mt.; kuMlem, IL; maninila, til a, B. 

A small to medium sized tree, up to 15 or more meters high, 
of wide distribution in Luzon, the Vlsayas and Mindanao, at 
low elevations, and succeeding well even where the dry season 
is pronounced. The leaves are rather 8mall, dark green, 
leathery and pointed. The flowers are small, axillary, and are 
followed by flattened, lemon-yellow fruits, 4 or more centimeters 
in diameter and acid flesh; eaten with fish by the Filipinos. 
Would probably make a good preserve. Recently domesticated. 
Bio. See Lemio 

* BIRIBA. Rollinia orthopetala A. DC. ANNONACEA2 

A Bemi-deciduous tree of small to medium size and rapid 
growth. Native of Northern Brazil and Guiana. The leaves 
are oblong-lanceolate, pointed at the tip, thin, reddish below in 
the formative stage. The flowers are borne in the axils of the 
leaves, and have a fleshy, three-winged corolla. The fruits are 
of about the size of the custardapple, heartshaped, with soft 
projections, green to yellow, with white, juicy, aromatic Bubadd 
flesh of good quality. Of recent introduction. Fruited for the 
first time at Lamao in 1915, and adapted to low elevations, thriv¬ 
ing best where the rainfall is of equal distribution throughout 
the year. (Plate XIII c) 

BnxNca. S«e Bean 
BlSAL See Dalinei 
Bun. See Dalinei 
Bibik. See Mamata 
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Bislot. Sse Lapini 

Bwlot-bapa. See Lapini 

Bjskan. See Katmon 

Bitan hol. See Bitungol and Rukam 

Bitbit. See Mankil 

Bitoag. See Bignay 

Bxtog. See Alakao 

Bitogan. See Adlay 

t BITUNGOL. Flaeourtia mdica M. FLACOURTIACEjE 

Local Names: Bitanhol, Zb.; bitungol, T.; bolong , Mang., palutan, L; 
saua-aaua, V. 

A spiny, arborescent shrub up to 7 meters high, found in dry 
localities at low elevations in Luzon and Mindoro. The leaves 
are small, crenate, pointed at the base and rounded at the tip. 
The small, white Bowers are followed by round, small, dark- 
purple, smooth fruits containing a sweet, juicy pulp, of agree¬ 
able flavor, enclosing a few small seeds. Recently domesticated. 
Fruited at Lamao for the first time in 1919. 

* BLACKBERRY. Rubue nigrobaccus Bly. ROSACEA5 

A robust bramble with arching, spiny canes, the leaves with 
S to 5 leaflets. The fruits are short-oblong to globular, black, 
juicy, and pleasantly subacid. Native of North America. Re¬ 
cently introduced. Adapted only to elevations of 1,200 meters 
and above. 

Bluab. See Tamil 

Boboa. See Alpay and L&nzon 

t BOBONAO. Aglaya evercitw M. MELIACEjE 

Local Names. Bagasantol, bubua , V.; bobonao, Mbo ; bulog, bunguae , 
V.; kunau, D.; lumbonau, malaaantol, V. 

A medium-sized to large tree, with compound leaves, at¬ 
taining a height of 10 to 20 meters, growing in the Visayas 
and Mindanao, in the moist districts at low elevations. The 
fruits, produced in axillary clusters, are 4 to 5 centimeters 
long, roundish oblong, orange red, and contain a grayish, sub¬ 
acid, edible pulp. Not in cultivation. 

Boca. See Tongo 
Boqko. See Lanzon 
Bokok. See Binnkao 
Bokpoho. See Citron 
Bolaban. See Rice 
BourN. See Antol 
Bolxic. See Alpay 

BOLINAO. Bambuaa vulgaris Schr. GRAMINEJE 

Local Names: Botinau, Burirau, V.; butong, B„ V.; kabaloan, B ; 
kauayan , I.; kauayan^ohxna, T.; kauayan-hob&ro, kauayan-bayupin, T ; 
kauayan-ftgor-daUisa , V.; kauayan-kiling, H., T.; lunas , V.; marobal, B., 
patong Pal; aynambdng, V.; taring , Pal.; taWanak, teuanak t T.; tiling, V 
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An unarmed bamboo of erect growth, growing in clumps, 
attaining a height of 6 to 15 meters, the tender growths of 
which are boiled and eaten as a vegetable. Native of China 
and cultivated in India, Burma, the west Indies and Central 
America and other regions in the Tropics in both hemispheres. 
Widely distributed in the Philippines at low elevations, occa¬ 
sionally found at an altitude of 1,850 .neterB. See Bamboo. 
Bolobolo. See Kerim ug 
BolCng. See Bitungol 
Bolonkot. See Pomelo 
BoiidT. See Tongo 
BoSca. See Pangao 
BonoAnl See JCunsknn 
Bonog. See Bunag 
Bonot See Pangao 
BoonoOn. See Pomelo 

* BORACHO. iMeuma eoliw/otio HBK. SAPOTACE.® 

A small, handsome tree, about 7 or 8 meters tall, native of 
Central America and Mexico. The leaves are lanceolate, bright 
green, and smooth. The flowers are small, axillary and followed 
by yellow, broadly egg-shaped, pointed, thin-skinned fruits, 7 to 
10 centimeters long; the flesh yellow, dry and mealy, sweet and 
aromatic, containing one to three large seeds. Adapted to low 
and medium elevations, and grows well even where there is a 
rather long, dry season. 

BOR6NA. Setaria itnlica Bea. GRAMINEA5 

Local Names : Daua, V. T.; borona, P.; bikakau, bukakau, II.; kisabug, 
Bu ; tndjo, V.; labug, II.; rautnokara, It.; tamang, Mt.; »o bug, Mt., Pan.; 
tikap, L ; turm, S 

An annual cereal of rapid growth, 1 to 1.5 meters high, with 
compact heads in which are borne the small grains. Of rather 
wide distribution, but sparingly cultivated, chiefly by the Igorots 
m the highlands of northern Luzon. Succeeds from sea level 
up to 2,000 meters. 

Bobot See Tongo 

* BRAZIL NUT. BerthoUetia nobtlv Mien. LECYTHIDACEAI 

A very large tree, exceeding 88 meters in height, bearing large 
fruits containing 18 or more nuts of excellent quality. Indi¬ 
genous to Brazil and Guiana. Adapted to regions with abun¬ 
dant rainfall, of equal distribution throughout the year. Will 
not succeed where there is a well-marked dry season. Introduced 
at Lamao in 1915 but subsequently lost. (Plate XXXIV e) 

BREADFRUIT. Artocarpu* eommunit For. MORACEAS 

Local Names: Dalanpiam, V.; kamanri, T.; kemaei, C.; po-a, Mt.; 
pakak, I., D., Zb.; ugvb, B.; rima, T., (the seedless Ter.). 
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A large, handsome tree up to 15 meters high, with large, 
deeply cleft, dark green leaves, native of tropical Asia and Poly¬ 
nesia. There are one seed-bearing form and two seedless varie¬ 
ties, all of little importance, the firBt because of the poor quality 
of the fruit, the latter because they are grown only to a very 
limited extent. The seedless fruit, baked, roasted or fried, is 
a nutritious and palatable food, and, because of its merits, should 
be a staple article in the local markets. Artocarpue blancoi M., 
has been erroneously considered a form of the breadfruit. 
(Plate XXII o) 

* BRITOA. Britoa aoida Bg. MYBTACE^E 

A small to medium-sized tree, of slender growth, 6 to 9 meters 
high, of Brazilian origin. The leaves are opposite, small, rather 
narrow and pointed. The fruits are very similar to the guava, 
up to 75 mm. long, pale yellow, more acid than the guava, but 
of a pleasant flavor, and contain a few seeds, a little larger than 
those in the guava. Good for preserves. Succeeds well at low 
and medium elevations. 

BRUSSELS SPROUTS. Bratmca oleraaea 

var. gcmmifera Hort. CRUCIFERA2 

An herbaceous biennial, cultivated as an annual vegetable 
for the small “heads” on* the stem. Native of Europe. Not 
common in cultivation. For the best results, it should be grown 
at an elevation of not less than 1,200 meters. 

BuabOa. See Manldl 

Buahan. See Lancon 

Buan. See Lancon 

Bubog. See Bafigar 

Bubua. See Bobonao 

Bub Ob. See Bangor 

Bubuyakit. See Bayantl 

Bugauot. See Antol and Bamti 

Buolay. See Bignay 

Bugna. See Kamlngi 

Bugnai. See Bignay 

Bukad. See Barobo 

Bukakau See Bordna and Sorghum 

Bukalao. See Alpay 

Bulaoak. See Alaga 

Bulaosog. See Balubat 

Bulagsung. See Balubat 

Bulahan. See Lanzon and Mamata 

Bulai. See Batao 

Buuai-patani See Patiri 

f BULALA. NephtUum mutabile Bl. SAPINDACEJE 

Locai. Names: Alpay, T.; balimbingan, L.; bakulau, II.; bull, S.; bnlala , 
B., T.; kakao-kakao, V.; karayo, laguan, lintiaa, T.; littha, Za.; malampu- 
tian, V.; marangw, Mt.; pangiAu, pano&gian, T.; potian, V.; wrdvat, T. 
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A tree about 15 meters high, with compound leaves, bearing 
fruits in loose clusters like the litchi, but somewhat larger, 
short-oblong, reddish brown, with hard, erect, short spines; in 
cultivated varieties sweet, subacid and juicy, of excellent quality, 
eaten out of hand as a dessert fruit. From Northern Luzon 
to Mindanao in humid districts at low elevations. Rarely 
cultivated. 

Buu. See Bul&la and Bnri 
BuliAngin. See Upo 
Buubuu. See Kalayo and Lunau 
BulIoan. See Segidille 
Buunad. See Pangao 
Bulog. See Bobonao and Korayap 
Buloi. See KirAy 
BulOlo. See Barobo 

t BULSO. Gnstum indiaum M. GNETACEAS 

Local Names: Bias, biasbias, T.; bulso, Bu.; dadaotum, Mbo.; kadidt, 
Mt.; kalidt, IL; kandidt, ML; kutidd, I.; kulidt, B.; Mang., P., T.; lampa- 
rahan, T.; malaigot, nonok, V.; tobal, T. 

A large, woody vine, of wide distribution at low and medium 
elevations. The leaves are opposite, quite large, averaging about 
15 centimeters long, and pointed. The small, inconspicuous flow¬ 
ers are followed by fairly large, grape-like bunches of brick- 
red, oval fruits about 25 mm. long, each containing a seed, which 
contains nearly 50 per cent starch, and is roasted or boiled and 
eaten like the banago. The pulp, containing numerous short 
hairs surrounding the seed, should be carefully removed before 
the nut is eaten. Recently domesticated at Lamao. (Plate 
XXXIV 6) 

BuluAng. See DaMnai 
Bolivian See Segidilla 

f BUNAQ. Oaremta benthan it Pre. GUTTIFERJE 

Local Names: Bonog, bunag, Pal. 

A small tree with elliptical, pointed leaves, 10 or more centi¬ 
meters long, found in Palawan and Jolo at low elevations. The 
fruits are very similar to the mangos teen in all characters except 
that they are a trifle smaller, bright red in color and have very 
acid flesh; would probably make a good preserve. Recently 
domesticated. See also Kariis and Katuri. 

Bunbunutan. See Kinabo 

Bundki. See Blgnay 

Bunec. See Baniti, Katuri, and Malabu 

Bunokokan. See Gabi 

BuSglab. See Pangao 

Bunouas. See Bobdnao 

Bum. See Patini 
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BUNKULAM. See Mankil 
BuNlauan. Sea YAmbo 
BUNOO. See Dane* Ian 
Bunulak. See Kunakun 
Bonus. See Antol and Katnn 
Bunut. See Klnubo, Tibao, and Tltao 
Bunutan. See Paho 
Bunut-bao. See Tibao 

* BUNYA. Araueana bxduAllu H. PINACEA2 

A tall, stately, pine-like tree attaining a height of 45 meters, 
with small, lanceovate, dark green, shining, thick, pointed leaves; 
a native of Australia. The largest of the pme nuts, the seeds 
being as large as unshelled almondB, and very rich in starch. 
Occasional trees in Manila, but best adapted to medium and 
high elevations. Recommended for introduction m the Moun¬ 
tain province, Lanao and Bukidnon. 

The following nut bearing pines might thrive above an eleva¬ 
tion of 1,200 meters, and should be introduced: 

Soled ad Pine Finns t orrryana Ca. 

A medium sized tree with spreading branches, bearing edible, plump 
nuts 16 to 18 mm. long. Native of Southern California. 

Sugar Pine. Finns lamberltana Dgl 

A very tali, flat-topped tree up to 60 or more meters high, bearing 
large, long cones up to 80 centimeters long, containing edible, brownish 
to black seeds 12 to 15 mm. long. Native of the Pacific States from 
Oregon to Mexico. 

Piny6n Pinus pmea L 

A flat-topped, picturesque tree up to 25 meters high, bearing edible, 
well-flavored nuts, about 29 mm. long. Native of Southern Europe; often 
cultivated for the nuts. 

Digger Pine. Pmus sabintana Dgl. 

A medium sued tree, 16 to 25 meters high, native of California, with 
goods 25 to 80 mm. long; edible. 

Korean Pine. P . korai&nsia S. A Z 

A tall, pyramidal tree, attaining a height of 80 meters, native of 
Korea and Japan, with edible, plump seeds, averaging 15 mm. in length 
Nut Pine. P. cdulis Eng. 

A email tree, 6 to 12 meters high, growing from Colorado through 
New Mexico to Texas, the nuts of which, about 10 mm. long, are an 
important article of food for the Indians. 

t BUOL. Ximenta amencana L OLACACEAS 

Local Names: Buol, 1).; maul, C.; pangungan, Za ; paniungan, S.; ndo- 
evio, D. 

A large, spiny shrub attaining a height of 6 to 8 meters, 
found along the coast from Luzon to Mindanao and Palawan. 
The leaves are alternate, small and elliptical. The fruits grow 
in the axils of the leaves and are roundish-oblong, 25 to 30 cm. 
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Ions, greenish yellow, smooth, with juicy, acid, pleasantly da* 
vored flesh, containing a large seed. Recently domesticated. 

BuKACKfs. See Blnnkao and Tamil 
Burauih See Dalinai 

BURI. Corypka elata Rxb. PAI.MJ! 

Local Names* Bag atm., Mt.; balong-luyon, P., buli, T.j bust, P., T., 
V.; buri, B, V., T., ibus, T; piet, Pan., T.j taktak, IL; eilad, B., V.; 
sxlug, II., Pan.; stlal, Za. ( eirar, D. 

A palm attaining a height of 20 meters, with stout trunk and 
tan-shaped, large, rigid leaves, native of India to Malaysia. 
Starch is obtained from the trunk like in the sago palm; sugar, 
sirup, vinegar, and vine from the sap of the tender inflorescence; 
and excellent preserves are made from the immature seeds boiled 
in sugar. Of wide distribution and succeeds well in both dry 
and moist regions, but of little economic importance as a food 
plant. 

BuKingj. See Fatdni 
Buhirau. See Bolinao 

* BURUNQ. Baeeaurea dulaia U. Arg. EUPHORBLACEA5 

A tree of Malayan origin bearing an edible fruit. Of recent 
introduction. 

Busi. See Buri 
Busug See Apttlid 
Butingi. See Bean and Pat&ni 
ButOan-Pula. See Alaga 
Butong See Bolinao 
Butuan. See Tamil 
Buyog. See Kabuyao 
Buyon. See Antol 

CABBAGE. Brattica oleracea L. CRUCIFERAB 

Local Names: Repotlo, Sp.; kobxs, S. 

A biennial herb, grown as an annual for its large, fleshy, 
succulent leaves, which form a "head;** native of Europe. It 
makes a fair growth even at medium elevations, but does not 
give tiie best results below an altitude of 900 meters. At and 
above this elevation the growth is very satisfactory. Not ex¬ 
tensively cultivated. 

Cabezab dc Negrito. See Apulid 
Cacahuete. See Peanut 

CACAO. Theobroma eaoao L. STERCULIACE/E 

Local Name: Caoao , Sp. 

A small tree, 4 to 6 meters high, with alternate, entire, pointed, 
thin and papery leaves. The flowers are very small and appear 
on the trunk and the large brandies, and are followed by oblong, 
pointed, furrowed pods containing the seeds or “beans’* embedded 
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in a whitish pulp. Native to tropical America. Adapted to 
low elevations with rainfall of equal distribution, no heavy winds 
and a fertile, friable soil. Common throughout the Archipelago, 
but nowhere in plantations. It is estimated that in 1920, 1,170 
hectares were planted to cacao, with a yield of 823,600 kilos of 
cacao, valued at 4*924,700. The same year 1,465,249 kilos of 
raw cacao valued at 1*1,587,652 was imported. 

Caf£. See Coffee, Arabian 

* CAIMITILLO. Chry*ophylhtm oliviforms Lam. SAPOTACEA3 

A small, handsome West Indian tree about 10 to 12 meters 
high. The leaves are alternate, small, pointed, leathery, dark 
green and shining above, and velvety and russeted beneath. 
The fruit is roundish oblong, 2.5 cm. long, dark purple, smooth, 
with sweet and edible, but insipid flesh, enclosing one Beed. 
Thrives even where the dry season is pronounced, and from sea 
level up to at least 800 meters. Of recent introduction. 

* CAIMITO. Ckryaophylltm ea-mita L. SAPOTACE.® 

An attractive tree up to 15 meters high, indigenous to the 

American tropics. The leaves are ovate-oblong, pointed, dark 
green above, and velvety and russeted beneath. The fruit is 
roundish, 5 to 7 cm. across, green to purple, smooth, thin-skinned, 
with a translucent, juicy, sweet flesh, of excellent quality eaten 
out of hand. Also said to make a good preserve. Adapted 
to low and medium altitudes and will grow even where the dry 
season is pronounced. 

Calabaza. See Squash 
CaSa Dulcb. See Sugar cane 
Ca$a Espina. See Bamboo 
Canola. See Cinnamon 

* CANI8TEL. Lucuma nervosa A. DC. SAPOTACEAS 

A small, handsome tree 7 to 9 meters high, native of the West 
Indies. The leaves are about 15 cm. long, oblong-obovate to 
oblanceolate, smooth and bright green. The small flowers are 
borne in the axils of the leaves, followed by roundish to egg- 
shaped, frequently pointed, orange yellow, smooth, thin-skinned 
fruits 5 to 8 cm. long; the flesh is yellow, dry and mealy, sweet 
and aromatic, enclosing one to three large seeds. A popular fruit 
in Cuba. Adapted to low and medium altitudes and succeeds 
where the dry season is pronounced. 

CANTALOUPE. Cuoumu ms lo L. CUCURBITACEAS 

Local Namu: Atimon, V.; itimon, II.; katimon, V. 

An annual trailing vine, in general cultivation for its large, 
round fruits eaten as a dessert. Several varieties are grown, 
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but the melons, though of normal size, are generally poor and 
devoid of flavor. The musk melon. 

CARAMBOLA. Avsrrhoa oarambola L. OXALIDACEJS 

Local Names: Baimbing, 8.; balienbrng, B., T.; balingbing, B., V.; bi- 
Itmbm, T.; daltgdn, V.; II.; galatigdn, V.; gabtrdn, I.; garahan, V.; lapitut, 
C.; motimMn, V.; piat, 1.; aiHaute, Mt. 

A small tree, about 5 meters high, with pinnate leaves and 
smooth, quite broad but pointed leaflets, native of tropical Asia, 
bearing 6-angled, semitranslucent, acid fruits, 6 to 7 centimeters 
long, suitable for preserves. Trees with subacid fruits that 
may be eaten out of hand with relish are occasionally found. 
Sparingly cultivated. Does the best at low altitudes with rain¬ 
fall of equal distribution throughout the year. 

CARAWAY. Carurn earui L. UMBELLIFER® 

A biennial herb about 50 centimeters high, grown for its aro¬ 
matic seeds, which are used in confectionery. Sparsely distri¬ 
buted and rarely cultivated. 

* CARDAMON. Amonutm oordomomwro L ZINGIBER ACE AS 

A perennial, aromatic herb, one meter or more high, with 
leafy stems, the dried seeds of which furnish the cardamon of 
commerce. Recently introduced and has succeeded well at La- 
mao. 

CAROB. Ceratoma rihqua L. LEGUMINOSA3 

A small to medium-sized, dioecious tree, at times attaining a 
height of 16 meters, of slow growth, native of the Levant. The 
leaves are pinnate, with 2 or 3 pairs of Bmall, shining leaflets. 
The dark brown, fleshy, sweet pods average about 15 cm. in 
length and are edible, but valuable chiefly as a cattle food 
for which they are excellent because of the high sugar and pro¬ 
tein content. Introduced many years ago in Dapltan, Zam¬ 
boanga, and more recently by the Bureau of Agriculture. Pos¬ 
sibly of value in limestone regions with moderate rainfall, as 
in Cebu and Bohol. (Plate XI 6) 

CARROT. Dawmt earota L. UMBELLIFER® 

Local Name: Zanahona, Sp. 

A biennial herb, cultivated as an annual for its fleshy root, 
but rarely grown; native of Western Europe. Succeeds best at 
and above an elevation of 900 meters. 

1A8HEW. Avacardwn oeoidmtale L. ANACARDIACEZE 

Local Names: BaUgo, balAbad, balubag, baW>ar, bal&bat, baXubo, T.; 
:achui, T.; katoy, L, H., T.; kologo, II.; koting, Mt.; tambaXduk*, II. 
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A small, rather ungainly tree, of wide dissemination, but not 
extensively grown. The leaves are alternate, oblong, oval, en¬ 
tire, leathery, and prominently veined. The small flowers, 
assembled in terminal panicles, are followed by red or yellow, 
thin skinned, fleshy, juicy, subacid, somewhat astringent fruits, 
up to 7.5 cm. long, at the end of which is attached the large, 
kidney-shaped seed. The fruit may be eaten out of hand, 
made into ice cream or into a refreshing drink; the nut is 
excellent raw or roasted. Native of the American tropics. Suc¬ 
ceeds the best in localities with a distinct dry season, at low 
altitudes. 


CASSAVA. Mamhot Pobl EUPHORBIACEjE 


Local Nahcs: Balangay , V.; bangala , L.; bingala , Bu.; ka mote At Uoro , 
I., 11.; hamote - kahoy , S.; kamoting - kahoy , T ; kamuntt - kayo , Za.; malam - 
bonga , Pal.; padpadi , Mt.; pangiva , Bo.; pangi - kahoy , S. 

A perennial, woody, erect herb, of rapid growth, 2 to 8 me¬ 
ters tall, and palmate leaves with rather narrow, pointed leaf¬ 
lets, native of the American Tropics, cultivated as an annual 
for its large roots from which starch is extracted. Of univer¬ 
sal distribution, but of comparatively slight importance, except 
in the Sulu Archipelago, where it is a staple food. Average 
starch content 26 per cent with considerable varietal variation. 
Best adapted to low elevations, and light, friable soils. The 
following names of cassava varieties have been recorded, several 
of which are probably synonymous: 


Bingala, Bu. 

Bulus, S. 

Dali, S. (an early var.) 

Europe, Bu., S. ( Za. 

Inagoyan, Bu. 

Itom-itom, S. 

Kalumpang, L. 

K&puk, S. f Za* 

Kaumpang, S. 

Xongkong-dahon, S. 

Laguay, S. 

CastaRas. See Oheatnut and Gal6 


Mallga, Bu. 
Mangamid, S 
Manga bungala, L. 
Nito-nito, S 
Piat, Za. 

Pula, S. 

Puti, Za. 
Sagangankeat, S. 
Sirupa, L, Za. 
Taluk, S. 


♦CATTLKY. Pridium cattleianum Sab. MYRTACEiE 

A tall, Brazilian shrub or small tree, with small, leathery, 
dark green leaves, bearing a dark-red, smooth fruit, about the 
size of a lanzon, subacid, and of good flavor, containing numer¬ 
ous small seeds. Excellent eaten out of hand or in preserves. 
Both this and the yellow cattley, P. c. var. lucidum, have fruited 
at Lamao, but are best adapted to medium and high elevations 
up to 1,500 meters. 
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CAULIFLOWER. Brag$ica oleracea var. botryti* DC. CRUCIFER® 

A biennial herb, native of Europe, grown as an annual for its 
tender, succulent flower clusters, which are eaten as a vege¬ 
table in the immature stage, but very rarely cultivated. Does 
not succeed well below an elevation of 1,200 meters. 

* CEFALUS. Sarcocephalun esculentue Afz. RUBIACE® 

A seru-scandent, spreading shrub of vigorous growth, native 
of tropical West Africa. The fruit is roundish, brownish and 
rough, about 6 centimeters across, with reddish, juicy, edible 
pulp. Recently introduced. Fruited at Lamao in 1916 for the 
first time. Succeeds well at low and medium elevations in both 
dry and wet regions. “Cefalus” is taken from the generic name. 

CELERY. Apium gravtoletu L UMBELLIFER® 

Local Name: Apio, Sp 

A biennial herb, indigenous to Europe and southeastern Asia, 
grown as an annual for the leaf stalks, which blanched, are 
eaten raw as a vegetable or cooked in soup. May be grown at 
medium elevations, but for the best success should be planted 
at or above an altitude of 1,200 meters. Rarely cultivated. 

* CERIM AN. Mowtera deliciosa Lbn ARACE® 

A large, creeping or climbing aroid with large, heart-shaped, 
perforated leaves, and oblong fruits, 16 to 20 centimeters long, 
with an exterior somewhat recalling a pine cone; native of 
Central America and Mexico. The flesh is white, juicy, sub¬ 
acid, of excellent flavor and quality, and nearly alwayB seed¬ 
less. Used as a dessert fruit. Recently introduced. 

Cbalote. See Shallot 
Chamultis. Sec Kamanchile 
Ghana no. See Annatto 

*CHANAR. Gourhea decortxeana Gz LEGUMINOS® 

A small tree, up to 5 meters high, with odd-pinnate leaves 
and small, thin leaflets, and orange-yellow flowers; the pods, 
about 26 mm. long, are fleshy and subacid in flavor, recalling the 
jujube. Native of Chile, at from 450 to 1,500 meters altitude. 
Introduced at Lamao in 1918, but has failed to make good 
growth. 

Chanon. See Nala 

* CHAYA. Jatropha urevs L. EUPHORBIACE® 

A semi-herbaceous shrub, 2 or more meters high, native of 
Mexico. The branches are thick and fleshy, and bear dark- 
green, three-lobed leaves, and small, white flowers. The tender, 
succulent leaves, boiled, are excellent eaten with meat, eggs, 
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etc. Introduced in 1919, and succeeds well at sea level. Easily 
propagated by cuttings. 

•CHAYOTE. Seehivm edule Sw CUCURBTTACEjB 

A trailing or climbing vine, sometimes exceeding a length of 
15 meters; a native of the West Indies. The fruit is irregularly 
oblong-obovoid, ribbed longitudinally, averaging about 10 cen¬ 
timeters in, length, pale-green to cream colored or white, smooth 
to spiny, containing one large seed, and is eaten boiled like 
squash. The roots of some varieties are fleshy and are eaten 
like kamotes. In propagating this plant the entire fruit must 
be planted. Introduced from the United States in 1920. In 
Ceylon, where it has long been introduced and is quite commonly 
cultivated, the chayote is said to grow best above en elevation 
of 450 meters. (Plate XXI e ) 

* CHERIMOYA. Annona chrrimoUa Mil ANNONACE.® 

A small, semi-deciduous tree, 5 to 10 meters high, adapted to 
high elevations, 750 meters and above, with broad, usually pointed 
leaves, velvety beneath, bearing a heart-shaped fruit, subacid, 
juicy, and deliciously flavored, similar to or larger in size than 
the custardapple. Native of Mexico. Recent introductions 
include the “Giant,” "Golden Russet,” and several other varieties. 

* CHERPU. Garcirua praintana Kg. GUTTIFER/E 

A small tree, with elliptical-oblong, dark-green, stiff, leathery, 
shining leaves. The fruit is subacid and edible. Native of 
Malaysia. Recently introduced at Lamao. 

•CHE8ANG. Cudrania tricusptdata Bu MORACEA5 

A large, thorny shrub or a small tree, with entire or trilobate 
leaves; the flowers in the axils, and the fruits roundish, about 
25 mm. in diameter, subacid and edible. Native of China; 
does not succeed on the lowlands; probably best adapted to ele¬ 
vations of 1,400 meters and above in the Philippines. Intro¬ 
duced in 1918 at Lamao. 

CHESTNUT. Castanea native Mil FAGAOE.® 

Local Name* Castana*, Sp. 

An attractive tree of medium to large size, attaining a height 
of 16 to 25 meters, and long, coarsely-toothed leaves. Indi¬ 
genous to the Mediterranean countries and eastward to China. 
The nuts, 1 to 3, contained in a spiny husk, commonly referred 
to as a burr, are excellent roasted. 

A tree in Mankayan, Mountain Province, has fruited for many 
years and young trees in Sagada at an altitude of about 1,300 
meters are in flourishing condition. 

Chicago. See Pea. 
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CHICO. Ackras zapota L. SAPOTACEAB 

Local Names: Chico , Sp.; eihu t V. 

A small tree, 6 to 8 meters high, with rather small, elliptical, 
pointed, leathery, shining leaves, bearing roundish or egg- 
shaped, variable, russeted, sweet, well flavored fruits, 4 to 6 
centimeters long; native of Central America and the West In¬ 
dies. Cultivated to considerable extent for the Manila market. 
Of general distribution in the Archipelago, at low altitudes. 

CHICO-MAMEY. Calooarpum sapota Pr« SAPOTACEA5 

Local Names: Chtco-innmcy, Sp.-F.; mamey, T 

A medium-sized tree of vigorous growth, beat suited to dis¬ 
tricts with fairly equal distribution of rainfall; of Central 
American origin. The fruit is quite like a very large, oblong 
chico in appearance. The pulp somewhat resembles reddish- 
brown, thick marmalade, and is sweet and aromatic. Rare, and 
confined to Laguna and Cavite. 

CHILE. Capsicum frut e see ns L. SOL AN ACE AS 

Local Names Clnle , Sp.; chiUing-bundok, T., ekile-picante t Sp.-F ; 
kattira, C ; cntumbal, Bu , V ; kitikot, V.; lada, B.; Uxra f 8.; lara-malara, 
S , paktm, Mt; paaitt*, T.; sili (moat dialects); rimo-rimo, B ; sihng-la - 
buyo, ailing-palay, T ; ttilit-diablo, H ; palay f T ; palut , I. 

An erect; shrubby, perennial herb, native of tropical America, 
0.6 to 1 meter tall, of universal distribution, and commonly cul¬ 
tivated for its red, pungent fruits, which are used for flavoring. 
Oiixlenc-Bundok. See Chile 
Chile-Picante. See Chile 
Chotis See Annatto 
Chuaguy. Soc Duguay 
Ckbollas See Onion 
Cidra. See Dalayap and Citron 
Cigarillos. See Segidilla 

CINNAMON Cxnnamomum zcylanxcum Neea. LAURACE£2 

Local Name: Canela, Sp 

A tree of medium to large size, IB to 20 meters, native of 
Ceylon and South India, the baric of which*is collected and 
dried, in which form it is disposed of as cinnamon in the world’s 
markets. Scattered trees only in the Philippines, and of no 
commercial Importance. 

Cl RUE LA. Spondias purpurea L. ANACARDIACEAS 

Local Names: Saguila*, siniguela*, T ; eiriguclm, V.; %irihutlan 9 T.; 
ciruela, Sp. 

A small, spreading deciduous tree, about 6 meters high, of 
general distribution at low elevations. The leaves are pinnate. 
The flowers issue from the axillary buds on the bare branches 
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and are followed by short-oblong fruits, 3 to 4 cm. long, smooth, 
dark purple or yellow, thin-skinned, sweet and richly aromatic, 
with a trace of acid, juicy, containing one, rather large seed. 
Native of tropical America. Succeeds well at low elevations, 
up to at least 600 meters and is well adapted to a long, dry 
season. 

CITRON. Citrus mediea L. RUTACEA5 

LOCAL Names* Ratting, Bu ; bokpoho, Mt , ritlrn, Sp , lay day, I, ; la- 
kalan, Za.; pxkso, Mt.; pop oho, Mt.; susu-ahay, Bu, 1. 

A thorny shrub up to 3 meters high, native of the mainland 
of southeastern Asia, with large, oblong, yellow fruits, the thick 
peel of which is candied and eaten. Rarely cultivated. 

Coco See Coconut 

COCONUT. Cocos nuctfera L. PALM A3 

Local Names: Coco, cocottro, Sp.; lubi, V , nwg, B, I, II., T ; pnnlatng, 
Za.; ungot, Zb. 

A large, pinnate, unarmed palm, attaining a height of about 
25 meters, believed to be a native of Polynesia or the Islands 
of the Indian ocean. Extensively cultivated for its large nuts, 
consumed locally or made mto copra and coconut oil. and for 
palm wine, made of the sap from the flower buds. Adapted to 
elevations ranging from sea level to 800 meters, where the rain¬ 
fall is fairly abundant and of equal distribution, with no periods 
of prolonged drought, and a rather humid atmosphere. By far 
the most important fruit in the Philippines. The coconut is now 
the third most important crop in the Philippines and coconut 
products occupy second place in the exports of the Archipelago. 
In 1920,397,030 hectares averaging 200 trees to the hectare, were 
planted to coconuts. From these were obtained, the same year, 
84,216,000 nuts consumed as food locally, valued at 1*5,636,000; 
copra 361,605 tons, valued at *107,356,000; coconut oil (ob¬ 
tained locally) 2,879,452 liters, valued at *1,711,000; palm wine 
98,068,843 liters, valued at *13,492,000. Twenty-five thousand 
eight hundred three tons copra, for *7,433,000, and 77,571 tons 
of coconut oil for *46,538,000 were exported the same year. In 
1920, the following were the leading coconut provinces with 
the number of trees planted and the value of the produce: 



Province 


Nis of trews 

I'rudueo \nlue 

Tayabas 



17,456,708 

1*23,666,839 

Laguna 



8,605,623 

20,556,474 

Cebu 

, 


5,665,469 

16,675,871 

Misamts 



4,806,097 

12,181,011 

Samar . 



4,510,906 

9,909,134 

Zamboanga 



3356,769 

7,724,108 

Albay 

- 


4,805,742 

4,795,459 
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The following coconut variety names have been recorded of 
which many are unquestionably synonyms: 


Adiavan, B, 

Agta, B. 

Amamarcng-, Pan* 

Arufik, I 
Bankalen, Pal. 

Baongon, M. 

Biasongon, V. 

Bilttngaon, V. 

Binauauan, M. 

Bukay, V. 

Bulan, M 
Burauis. 

Daakan, Pan. 

Dahili, V (also spelled Dagile, V.) 
Dili, V. 

Domano, V 
Domano grande, V 
Domano sauakan, V 
Galimba, P. (Syn. Magalimba.) 
Gina ring, M 
Guyod, V. 

Holandez, V 
Hongoten, M , V 
Iduykon, M 
Impug, M 
Kukahmbahin, T 
Kalimbahin, T 
Kandong, I. 

Karaklan, Pan. 

Kapal, M. 

Kapuno, V. 

Katabag&n, M 
Kayomamis 
Kilala, Pal, V 
Kuyamis. 

Laguna, T. 

La>og, V 
Liadmon. 

Limba, M. (of which Malimbaon, 
V., Limbahon, M, Limbaon, V., 
Lmgbaon, V, are probably syno¬ 
nyms) . 

Linkondanan, M. 

Linkoranay,V 
Lolombohm, T 
Lunhao, V. 


Lobog, Pal. (syn Adiavan, B. f and 
Mangipod, T.) 

Lono, Pal. 

Lopog, Pal. 

Lubakan, V. 

Lupisan, M. 

Luadak, V. 

Mugalimba, Pan. 

Magsaroro, V. 

M a kapuno, M (Syn Kapuno ) 
Malapon, V 
Malaya, V. 

Malimbaon, V 

Mamareng, Pan. (syn Amamareng 
and Puhpuguen, Pal.) 

Mamis, M. 

Mampod, or Mangipod, T 
Nifio, M 

Orongoton, Pal (probably syn. with 
Hongoten, M ) 

Pan goal n. 

Pikitan, M. 

Pilipog, V., (and its variants Pohpog 
and Pilipogon, V.) 

Poti, V. (and its variants Putian, 
V , Ampoti, Pal, Putiin, T.) 
Pugai, B. 

Pulahan, V. 

Romano, V. 

Salumpikit, M. 

San Ramon, V. (syn. Romuno) 

Tabal, Pan. (and its variant Taban, 
Pan.) 

Tagananam, V. 

Tamisan, Pal 
Tapiasm. 

Tataguden. 

Timaal, M 
Tinadayao, M. 

Tundok, M. 

Tutupaen 
Uandia, V. 

Ugis, M. (and its variants Ogis and 
Ogisan, V) 

Virgen, M. 

Ygod, V, 


The Baongon, Bukay, Daakan, Galimba, Hongoten, Laguna, 
Layog, Limba, Lunhau, Lupisan, Malapon, Malaya, Puti, Pula¬ 
han, and Romano are considered the best for copra in the respec- 
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tive districts where they are grown. The Kapuno is a small 
nut with a solid kernel of softer texture than the ordinary coco¬ 
nut. Tamisan has a sweet husk, chewable like sugar cane. Ban- 
kalen has a very thick husk and presumably would make a good 
coir. Nifios is a dwarf, precocious variety. Pugai is a very 
small, oblong nut. Manipod is a precocious variety with small 
nuts. (Plate II6) 

Cocothbo. See Coconut 

* COFFEE-ABEOTA. Coffea abeocuta Cr. RUBLACEjE 

A small tree of upright growth, and quite large, dark green 
leaves, closely related to the Liberian coffee and of similar re¬ 
quirements and quality, but of somewhat lower yield, command¬ 
ing the same price as Liberian coffee; blight and drought 
resistant. Native of Africa. Recently introduced. 

COFFEE-ARABIAN. Coffea arabusa L. RUBIACE/E 

Local Names: Cafi, Sp.; kahana, S.; /cupt, Mt., II., T. 

A small tree, 4 to 5 meters high, native of Abyssinia, the 
seeds of which constitute the coffee of commerce. Common 
throughout the Islands, but of no importance except in the high¬ 
lands of Mindanao and northern Luzon, and even there the pro¬ 
duction is limited owing to the coffee blight, HemiLeha vaatatrix. 
Succeeds well with a short, well marked, dry season, and should 
not be planted where the rains coincide with the flowering period. 
Recommended for planting only between the elevations of 800 and 
1,600 meters. Average yield under good culture 400 kilos per 
hectare. In 1920 1,467,076 kilos coffee valued at Pi,298,771 was 
imported. It is estimated that the same year 998,000 kilos 
coffee, valued at P823.800, was produced in the Philippines. 

* COFFEE-CANEPHORA. Coffea canephora Pro RUBIACE.® 

A coffee closely related to the robusta, and of similar require¬ 
ments and quality; blight resistant. Native of Africa. Recently 
introduced and has fruited in Mindanao. 

* COFFEE-CONOO. Coffea eongene w Fro RUBIACEAE 

A small tree of good growth, native of Africa, resistant to the 
coffee blight; succeeds best under the same conditions as the 
Robusta coffee. Requires artificial drying, of recent intro¬ 
duction. 

* COFFEE-EXCEL8A. Coffea exoelea Chev RUBIACEA2 

A small tree of African origin, of robust growth and large 
leaves, closely related to the Liberian coffee, adapted to low and 
medium elevations up to 700 meters, and succeeds well even on 
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clayey soils; yield slightly lower than that of the Liberian cof¬ 
fee; blight and drought resistant Requires artificial drying. 
Properly prepared the coffee is of good quality and commands 
a good price. Recently introduced and fruited at Lanao in 
1917 for the first time. More than 150,000 plants have been set 
out in Batangas within the past 5 years. 

COFFEE-LIBERIAN. Coffea hberica Hiern. RUBIACE® 

A small tree of upright growth, native of Africa, blight resist¬ 
ant; adapted to elevations at and below 350 meters, succeeding 
well even on rather heavy, clayey soils. Average yield between 
600 and 700 kilos per hectare. Requires artificial drying. Prop¬ 
erly prepared the coffee is of good quality and commands a good 
price. 

* COFFEE-QUILLOU. Coffea qmllou. RUBIACE® 

A species of African origin, similar to the Robusta, and of 
similar requirements and quality, but more uncertain as to 
yield. Recently introduced and has fruited in Mindanao. 
(Plate XIV b ) 

* COFFEE-ROBU8TA. Coffea robueta L. RUBIACE® 

A small tree, from tropical Africa, adapted to a reasonably 
friable, fertile soil with abundant rain and no prolonged dry 
periods; may be grown from sea level to an elevation of 1,000 
meters, but succeeds best at an altitude ranging from 450 to 700 
meters; blight resistant. Not considered equal in quality to 
Arabian and Liberian and related coffees. Very precocious and 
prolific, with a yield of 876 to sometimes exceeding 1,800 kilos 
per hectare, but requires artificial drying to command a profit¬ 
able price in the market. (Plate XIV a) 

* COFFEE-UGANDA. Coffea ugandae Cr. RUBIACE® 

A small tree, of African origin, closely related to the Robusta 
coffee, which it resembles in appearance and requirements, but 
to which it is somewhat superior in resistance to the Hemileia 
and to adverse conditions. The coffee requires artificial drying 
and equals the Robusta in quality. Recently introduced and has 
fruited in Mindanao. 

t COPELA. Rubus eopelandii M. ROSACE.® 

Local Name: Pinit, Mt 

A robust-growing bramble with ascending, arching, spiny, 
trifoliate canes, sometimes exceeding 8 meters in length, at 
elevations of and above 1,750 meters in northern Luzon. Ber¬ 
ries in clusters, nearly 2 centimeters across, orange red, fairly 
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juicy, and edible, but lacking in flavor. Not cultivated. The 
above name is an abbreviation of the specific name. 

CORIANDER. Conundrum sativum L. UMBELLIFERAS 

Local Name: Culantro, Bp. 

An erect, annual herb, of south European origin, rarely culti¬ 
vated, the leaves of which are used for seasoning soups and the 
seeds in confectionery. For altitudes of 600 meters and above. 


* CORICA. Coccoloba sp POLYGON ACE/E 

A tree related to the seagrape, bearing small, very acid fruits, 
said to make good preserves. Recently introduced from Costa 
Rica. The above name is a contraction of the name of that 
country. 


CORN. Zea mays L GRAMINE,® 

Local Names: Ilakau, L; guhUany, Mt ; ganduny, S ; tyt, Kahtlait, 
Mt.j kamaw, C., L., maw, Sp ; tigi, Mt. 

A coarse, annual grass, 2 or more meters hgh, of general 
distribution and culture. Native of tropical America. Rice 
excepted, corn is the only cereal of importance, and it is the 
fifth most important crop in the Philippines. In 1920, 537,136 
hectares were planted to corn, yielding 6,529,078 hectoliters corn, 
valued at ^50,910,000. 

The following provinces led in area planted and corn produc¬ 
tion in 1920: 



ProvinM* 

Ifretarot 

lfc< tolitern 

Cebu 


162,670 

1,702,668 

Isabela 

. 

33,674 

371,679 

MiaamiH . 


24,846 

369,208 

Oriental Negros . - 

39,106 

364,147 

Leyte 


29,694 

356,531 

Bohol 

. ... 

28,885 

317,772 


All native varieties are flint corns in various colors, mostly 
white and yellow. The Moro is the most productive. The dent 
corns are unsuitable as being easily attacked by grain pests. 
Sugar corns succeed well and make good ears, but are seldom 
planted. Certain dwarf forms in Bukidnon and Cotabato ripen 
in 75 days, but are not as productive as those having a longer 
growing season. The following variety names have been re¬ 
corded, of which many are undoubtedly synonymous: 


A las-as, Bu. 
Babelek, C. 
Bagobo, D. 
Bakolan, Bu. 
Balabed, C, 
Balagayon, Bu. 


Balaguayan, C 
Balanak, C. 
Balgmean, C. 
Balokbot, Za. 
BaJokiki, C. 
Bating, C. 
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Banati, C, 

Basag&n, C. 

Bantohnay, C. 

Bayoay, Za. 

Bibilakura, C. 

Binagik-ik, Bu. 

Buhnak, C. 

Cebuano, D. 

Dalapig, C. 

Dab, S. (whit©, early) 

Dali-an, Bu., Za, 

Dalikan, C. 

Dinoao, Za. 

Dumagat, Bu. 

Gading, C. 

Galuga, C 
Garungan, C. 

Gismgon, Bu. 

Kalamboyas, Bu. (syn. Kalauag) 
Kalamisan, Bu. 

Kalanog, Bu. 

Kalauag, Bu. 

Kalibogan, C. 

Kalobong, Bu. 

Kaluban, Bu. 

Kasuroba, S. 

Kayopi, Bu. 

Kilala, C., L. 

Kinmnia, C 
Kladsom, C. 

Kumuning, L. 

Kutung, L 
Lagasan, C. 

Lagution. Bu. (ayn. Alas-aa) 
Lambeng, C. 

Lambuwao, Bu. 

Lamit, L 
Laua-an, D. 

Lemik, C. 


Liakas, Za. 

Libuted, C 
Lhnba, L. 

Lomaog, D. 

Lugay, S. 
Lumayong, C. 
Lumuk, Za. 
M&diyanas, Bu. 
Magolon, Za. 
Magidauao, Bu. 
Makalukat, Bu. 
Malaglut, D., Za. 
Manok, Za 
Mantobang, C. 
Mexican June 
Milag, Bu. 

Minanok, Bu. 

Moro. 

Nirobukul, C. 
Oaaaya, Za. 

Palikat, Bu., C., L. 
PaJolatan, Bu. 
Payangan, C. 
Pongko, D. 
Poutan-batad, Za. 
PuBong, Bu 
Rotnblon, D. 
Salayon, Bu 
Sanahon, Bu 
Sandad, C. 
Subuanun, L. 
Sumablay, Bu 
Takikem, C. 
Talagad, C 
Tambaran, Za. 
Tamumbilit, Za 
Tangkaaaay, C. 
Tumbaga, Bu 
Visaya, Bu. 


* COROZO. Acroefrmia tclerocarpa Mt PALMjE 

A spiny, pinnate, palm, 15 to 25 meters high, native of the 
West Indies to Brazil. The yellow, acid fruits, pleasantly fla¬ 
vored, grow in large bunches and are about 25 mm. across, from 
the seeds of which an edible oil is expressed. Thrives at low 
elevations. Of recent introduction 


* C08. Pridium friedriehsthaliamm Nda. MYRTACE® 

A large shrub to a medium-sized tree, 8 to 12 meters high, 
with small- pointed leaves, indigenous to Mexico and Central 
America, bearing roundish, very acid fruits, about the size of a 



e AouciXTt it al Rrvicvk V«*l XIV No S, li>21 PLATE XII 




a i Bsuno 8«t I*n fiU-uf (b) Th# Piho Buffin {stand 





fcB AcnuaLTriAL Review Vnu XI\ No 3, 1921 PLATE XIII 




(6) The Mutnfl BmIIw Island tb* Th* Sago p«lm BulUn Itland 





ENUMERATION AND DESCRIPTIONS 263 

guava, suitable for preserves. Adapted to low and medium 
elevations. Of recent introduction. 

* COWPEA. Vigna sinensis S*vi. LEGUMINOSiE 

Local Names: Balatong, V.; batong t Mt.; karakaUi, T.; kibal, T ; /*a m~ 
tak , B., V.; otong % 11.; sitao, T. 

An erect or twining, annual herb of vigorous growth, be¬ 
coming gradually cultivated throughout the Archipelago to a con¬ 
siderable extent. Probably native of China. The tender pods 
may be eaten as string beans, and mature, the seeds may be sub¬ 
stituted for beans. One of the best all-around legumes for 
field culture. The “New Era” is by far the best variety with 
“Clay” a good second. For low and medium altitudes. 

* COYO. Perse a sehiedeana Neea. LAURACE^E 

A tree of medium size and robust growth, native to the high¬ 
lands of Mexico and Central America above an elevation of 
1,500 meters. The young growth is velvety or hairy. The 
flowers, borne in terminal clusters, are small and followed by 
fruits resembling an avocado to which the tree is closely related. 
Introduced in 1921 for trial in Baguio. 

CUCUMBER. Ciicumtu sativus L. OUCURBITACEAE 

Local Names: Kabul, V ; kalabaga, V.; Kasvmutn, Mt; peptno, Sp 
A trailing, herbaceous, annual vine of fairly wide distribution, 
native of India and quite extensively cultivated, the immature 
fruits of which are sliced and eaten raw. The “India” is a 
variety especially adapted to low elevations. 

Culantro. See Coriander 

* CURUBA Sieana odori/era Naud. CUCURBITACEAE 

A cucurbitaceous, perennial, climbing vine attaining a length 
of 16 meters, indigenous to tropical America The fruits are 
oblong, 25 to 35 centimeters long, and 7 5 centimeters in dia¬ 
meter, smooth, orange red, and pleasantly aromatic. Said to be 
excellent as a vegetable, immature, and ripe, to make a good 
preserve. Of recent introduction. Fruited at Lamao in 1916, 
but so badly attacked by a species of Dacutt as to be of proble¬ 
matic value. (Plate XIX 6) 

CU8TARDAPPLE. Annona leticulata L. ANNONACEjfC 

Local Names: Anonas, Sp.-F , saltkay 0, S 
A small, semi-deciduous tree, 5 to 7 meters high, of West In¬ 
dian origin, with oblong-lanceolate, pointed leaves and a brown¬ 
ish-yellow, heart-shaped fruit, 8 centimeters or more in diameter, 
containing a cream-colored, sweet, juicy pulp of good flavor, 
but inferior to the sugarapple. Common in cultivation in 
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Luzon; sparsely distributed in the Visayas and Mindanao. 
Grows from sea level up to about 800 meters. 

*CYNDRA. Cyphomandra oalyeina Sdt SOLAN ACE AS 

A semi-herbaceous perennial shrub, from subtropical South 
America, of rapid, vigorous growth and large, broad, pointed 
leaves. The fruits, produced in terminal clusters in great pro¬ 
fusion, are broadly ellipsoid, 3 to 4.5 centimeters long, smooth, 
reddish yellow to deep purple, fleshy and succulent, subacid, and 
of agreeable flavor eaten fresh, stewed or made into jam. In¬ 
troduced in 1911 but subsequently lost, and successfully reintro¬ 
duced in 1917 in Bukidnon, Lanao, and the Mountain Province, 
where it has fruited since 1918. Cannot be grown on the 
lowlands and does the best above elevations of 700 meters. 
Dadaotum. See Bulso 
Dagamit. See Kinubo 
Dagingdingan See Alpay 
Dagmay. See Gabi 
Daguinot. See Ragini 
Daiamikas See Bayanti 
Dalaoanum. See Alaga 
Dalagau. See Alaga 
Dalandan. See Orange 
Dajlangian. See Breadfruit 
Dalay. See Adl&y 

DALAYAP. Citrus auranttfolia var. aromaltca Wes. RUTACEA2 

Local Names: Dalayap, Mt.; pamontulon , Bu.; cutra, Sp. 

A spiny shrub, rarely exceeding 4 meters in height, with arch¬ 
ing branches. The fruit is very similar to the lime, round to 
longer than broad, or lemon shaped, usually a little larger than 
the lime, to which it is similar in flavor but inferior, usually very 
seedy. Of wide distribution and common in cultivation. Very 
susceptible to citrus canker. The name dalayap is sometimes 
also applied to the citron, lime, and kalpi. 

DalxgAk. See Car&mbola 
Dalima See Pomegranate 
Daumdiman. See Bignay 

t DALIN8I. Tertninalta edulis Bo. COMBRETACEA3 

Local Names: Atupi, 1.; anagep, II ; baUsdyin^ T.; bako , Pal.; baftgo, 
Mbo.; burauis, Pal.; bast, Mt; bisal, T.; bisi, Mt; dint, I.; butuang, V.; 
dalin&i, T.; dirigkalin, B.; gayumdhin, Zb.; ffisit, Mt; kalavuU, T.; 
kalamansdnat, T.; kalautit, IL; kalomagdn, B. kalumandg, V.; kahtmpit, 
T., Zb.; kalupi, I., Neg.; kalurig , I.; kalusit, I.; Itomans* Pal.; kotmok , 
B.; lamangog, V.; nalagabi, T.; saktt, Pan.; tako, I.; talisay, S.; ta&gal, 
B.; tayataya, V. 

A rather ornamental, large tree, up to 25 meters in height, of 
wide distribution throughout the Philippines at low elevations 



ENUMERATION AND DESCRIPTIONS 


266 


both In dry and moist regions. The fruits are dark red, smooth, 
about 3 centimeters across, resembling somewhat a small plum, 
fleshy and of a pleasant, subacid flavor and would undoubtedly 
make a good preserve. Recently domesticated. 

t DALUBI. Zalacra clemenetana Bee. PALMAS 

Local Names: Dalubi, Za.; kaubt, C.; lakaub%, D.; lubo, Za. 

A stemless, pinnate, spiny palm of suckering habit found at 
low elevations with the rainfall of equal distribution through- 
out the year, in Davao, Cotabato, and Zamboanga, Mindanao. 
The fruits grow in clusters, and are roundish, dark brown, up 
to 5 centimeters across and have a scaly “shell” in which is en¬ 
cased the rather scant, semi-translucent, subacid, juicy flesh, in 
which from one to three large seeds are embedded. 

Dalug. See Qabi 
Dam ag. See Amlau 
Damau. See Adlay 
Dambuhala See Mankil 

* OAMIA. Macadamia temifoha Muel. PROTE ACEA5 

A small tree of Australian origin, with dark green, stiff leaves, 
bearing nuts somewhat smaller than the filbert, which are of 
excellent quality. Adapted to elevations ranging from 800 to 
possibly above 1,000 meters. “Damia” is taken from the generic 
name. 

DAMORO. Carun copticum Bth UMBELLIFERA3 

Local Names: Damoro, P., T.j lamudxo, B., T. 

An annual herb, native of India, of fairly wide distribution in 
Luzon and the Visayas, but only sparingly cultivated, the seeds 
being used as a condiment 
Damortis. See K am an chile 
Daxpol. See In yam 
Damulkis. See Kamanchtte 

t DANEALAN. Garoinw subelliptxca M GUTTIFER-ffi 

Local Names: Bunog , L; danecUan, B.; galaaan-BO-pUiya, T. 

A tree, 10 to 16 meters high, found in eastern Luzon imme¬ 
diately back of the beach. The leaves are broadly elliptical, 
about 10 cm. long, with rounded ends, thick and leathery. The 
flowers are borne in the leaf axils, white, and are followed by 
the yellow, roundish, flattened, fleshy, acid fruits, 5 cm. across, 
containing 3 or more large seeds. 

DaScol. See Inyam 
DamlI. See Anilau 

f DAO. Dracontomslum dao M. ft R. ANACARDIACEAS 

Local Names: Anduong, Mbo.; batuan, V.; dao, B., V., T ; habit*, V ; 
balayong, V.; kamarak, II.; kiakia, V.; lupigt, I.; makadaeg, II.; makau, 
Mbo., C.; mamahau, D., Mbo ; malayau, T.; malugay, T. 
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A large tree, up to 35 to 40 meters tall. The leaves are pin¬ 
nate, with 5 to 7 pairs of small, Bmooth, pointed leaflets. The 
small flowers are borne in the panicles, followed by small, 
roundish, yellow, smooth fruits, 2 cm. across, containing a scant, 
rather acid, juicy pulp enclosing a large seed. Of wide dis¬ 
tribution at low elevations. Not cultivated and of little 
importance as a food plant. 

Darakan. See Alakao 
Dabo. See Arrowroot 

DATE. Phoenix dactylifera L. PALMA! 

Local Name: Datilee, Sp. 

A medium-sized, dioecious, pinnate palm, producing the com¬ 
mercial date, a sweet, sugary fruit, indigenous from Northern 
Africa to India. The fruit is produced in large bunches fre¬ 
quently exceeding 25 kilos in weight. Only a few trees are 
known in the Philippines; reported from Bohol to bear good 
fruit abundantly. Best adapted to the dry districts of the 
Archipelago. (Plate IX a) 

Datums. See Date 
Daua. See Bor6na 

t DAUAG. Capparis mteracavtha DC. CAPPARIDACEA3 

Local Names: Alungung, V.; bahtuk, Bn.; bayabauak, dauag, halubagat, 
halubagat-kahoy, T.; kaamt, P.; malar ay at-kahoy, T.; eatgoot, S.; salimano, 
V.; aalxmbagat, T.; safari ruu, V ; tarabtdb, tarabtap-tuUc, II ; txmkan, T 

A climbing, straggly Bhrub, 2 to 4 meters tall, with alternate, 
smooth leaves, and short, sharp spines; of wide distribution at 
low altitudes, thriving well in regions with a long dry season. 
The fruit is ovoid to roundish, 3 to 4 cm. long, smooth, bright 
red, with rather scant, but sweet, aromatic flesh of excellent 
flavor in the best forms, in which are embedded numerous small 
seeds. 

Dbguay See Duguay 
Dbkdekok. See Peanut 
Dayap See Lime 

DENDt. Elaexe guineenaie Jq. PALMA! 

A pinnate palm from tropical West Africa, bearing large, 
compact bunches of fruits, 20 or more kilos in weight. Hie 
fruits are quite similar to a pili fruit in size and appearance, 
and consist of a fleshy covering, rich in fat, in which is enclosed 
the kernel, from which an edible oil of good quality is expressed, 
separately from that obtained from the flesh. There are many 
old palms in Manila, and numerous seedlings have been distri¬ 
buted within the last few years. In order to give a satisfactory 
yield the tree must be planted on well-drained lands some die- 
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tance inland beyond the influence of salt water. Since it is 
very profitable in the Dutch East Indies the Dendd would prob¬ 
ably be of equal value in the Philippines. The African oil palm. 

* DERMA. Annona tcleroderma Saf ANNONACE^J 

A small tree, native of Guatemala, in moist regions up to 1,200 
meters. The fruits are roundish, about 75 mm., in diameter, 
with a relatively hard “shell,” said to enclose a melting, rich 
pulp of excellent quality, in which are embedded the numerous 
seeds. Introduced at Lamao in 1915, but subsequently lost. 
Diana. Sae Katuxay 
Digtan See Uay 
DilAu See Turmeric 

DILL. Anethum graveolen* L. UMBELUFER^E 

An herbaceous annual, native of South Europe, 0.6 to 1 meter 
high, cultivated for its aromatic leaves, which are used for 
seasoning. Succeeds well at all elevations. Rarely cultivated. 
Dimopa. See Alpay 
DiSgin See Katmon 
Difig. See Ayo 
DirAn. See Anilau 
Dirig. See I.unau 
Dirigkaun. See Dallnsi 
Dokodoko. See Bignay 
Dokoroko. See Bayanti 
Doldola, See Libato 
Dool. See Malufigay 

f DOWNY MYRTLE. Rhodomyrtu* tomentonus Has MYRTACEAO 

A small shrub, with opposite, small, leathery leaves, hairy 
below; native of Babuyan Islands and Ilocos Norte The fruits 
of the wild plants, while edible, are of poor quality. In the 
cultivated form, which has not yet been introduced, the fruits 
are about 12 mm. across, round, dark purple to almost black, 
subacid and of good quality, containing numerous small seeds. 
Best adapted to elevations of 600 meters and above 
Duat-nasi See Duhat 
Duau. See Turmeric 
DucIan See Bamboo 

t DUOUAY. Saurauta bontoce new M. DILLENIACEjE 

Local Names: Chuaguy, deguay, dvguay, Mt. 

A shrub or a tree, up to 9 meters high, with long, dark green 
leaves, occurring at medium elevations up to 1,300 meters in 
northern Luzon. The fruit is 4 to 5 cm. in diameter, flattened, 
smooth, yellowish, subacid, juicy, with numerous small seeds, 
and said to be of good flavor; borne in clusters in the axils of 
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the leaves, and on the bare branches and the trunk. Not in 
cultivation. 

DU HAT. Eugenia eummi Dru. MYRTACE® 

Local Names' DvaUnaox, dukat, T., V., dung boy, Mt.; tomboy, V., I., II., 
P., T.; long boy, II.; lumbiy, 11., T., V. 

A medium to large tree, 8 to 15 meters high, with oval, smooth, 
shiny, leathery leaves. The white flowers grow in small clus¬ 
ters among and below the leaves, and are followed by dark 
purple to black, smooth, oblong, fleshy fruits about the size of 
a small grape, containing a large seed. The flesh is rather scant, 
subacid, and of good flavor, and makes a superior jelly. Very 
generally distributed, and marketed in considerable quantities 
in season. Large-fruited forms exist, and a seedless variety 
of good quality has recently been discovered. Best adapted to 
low elevations with a distinct dry season. 

Duka. See Kslayo 
Dukai. See Tongo 

* DUKU. Lanrivm domeitieum J. var.; duku Wes. MELIACE® 

A small to medium sized tree, somewhat larger than the lan- 
zon, of symmetrical growth, adapted to regions with abundant 
and equally distributed rainfall. The fruit is round, 8.5 to 4.5 
centimeters across, with whitish, translucent, subacid flesh of 
delicious flavor and quality; eaten as a dessert fruit. Of recent 
introduction. 

Dulau. See Tumeric 
DUUAN. See Duridn and Kir6y 
Dulitan. See Alakao 
Dulitan-Takloban See Alakao 
Duluoot. See Kalpi 
Dumau. See Rice 
Dunoal. See Alimani 
Dunoay. See Anipay 
Dungbot. See Duhat 
Dufdupxl. See Purslane 
DubAn. See Anilau 

DURIAN. Durio zibethimu L. BOMB AC ACE.® 

Local Names: Dulian, C., D., L.; durian, L.; duno, D. 

A large, handsome tree up to 20 meters high, with pointed 
leaves, silvery beneath, adapted to moist districts with abundant 
rainfall of equal distribution at low and medium altitudes up 
to 700 meters. Native of Malaysia. The fruit is large, some¬ 
times exceeding S kilos in weight, the whitish, buttery, sweet, 
aromatic flesh being confined in a hard, bony and spiny "shell.” 
Rather rare in cultivation, and, recent introductions excepted, 
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confined to Mindanao, where it is common in parts of Lanao, Co- 
tabato, Davao and Agusan, and in the Sulu Archipelago. See 
also Kiroy. 

Dtnsio. See DuriAn 
Duyan. See Kir6y 

EGGPLANT. Solatium metongem L. SOLANACEiE 

Local Names: Berengenu, Sp., tagutong, C.; talong, B, V., Mt, T.; 
Mum, S., tarong, IL 

An erect, herbaceous annual, probably native of the Amer¬ 
ican tropics, about 60 centimeters tall, with large, roundish- 
oblong to slender, cylindrical, purplish fruits; rarely above 20 
cm. long. Extensively cultivated; one of the most important 
vegetables in the Archipelago (Plate XV d) 

ENDIVE Ciehonum entlivia L. COMPOSITE! 

Local Name- Eaearola, Sp 

An annual herb, grown for its leaves which are eaten as a 
salad; rarely cultivated. Succeeds best at an elevation of and 
above 600 meters. 

EUGENIA. Eugenia spp. MYRTACEjE 

In addition to those discussed in this publication there are 
about ten species of Eugenia indigenous to the Philippines that 
are reported to be edible, but about the fruit of which no reli¬ 
able data are available. 

Escabola. Sw Endive 
EsrARRAQO. See ABparaguh 
Fafalong. See Kotmo 

FENNEL. Foeniculnm vulgare Gtr UMBELLIFERA3 

Local Names: Anus, Sp.; haraa, T 

An herbaceous perennial, native of Europe, about 1 meter 
tall, of rather rare occurrence, the leaves of which are used as 
flavoring, and the seeds in confectionery. Succeeds best at and 
above an elevation of 600 meters. 

* FEIJOA. Feijoa scllowiana Bg. MYRTACE.® 

A large shrub with opposite, small, roundish-oblong, stiff 
leaves, dark green above and whitish beneath, adapted to ele¬ 
vations above 800 meters; indigenous to Paraguay and southern 
Brazil. The fleshy petals in the handsome flowers are edible. 
The fruit somewhat resembles the guava in appearance and size, 
but is superior to the latter in flavor and quality. Recently 
introduced. 

Fobnr, Edible. See Pak6 
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FIG. Fieu s oarica L, MORACEAS 

Local Nog: Hiyof, Sp. 

In the Philippines a small, straggling shrub bearing inferior 
fruits, produced in the leaf-axils. Very susceptible to stem 
borers. Does the best at medium elevations where the rainfall 
is moderate. Of rather rare occurrence. Indigenous to Syria 
and northern Africa. 

FLOR de PasiOn. See Lihkoi 
Folbn. See Antol 
Frssa. See Strawberry 
Fungi, Edible. See Kabuti 


GABI. CoUxsasia esculenta Set A RACEME 

Local Names: A6a, aua, 1L; abalong , V.; amvang, Mt.; bungkokan, B,; 
dalug , L.; dagmay, V.; gabi # T ; gabloe , T.; gandu «, P., T., V ; gauay, p. ( 
T-, V.; ginato*, V.; kwipoy, V.; fafirbay, V, T; tobag , Bu.; Zinaa, B.; 
ZuHnpan, Mt.; natong , B.; rabok, It, auZt, C ; tafal, 1. 

A perennial herb 0.75 to 1.25 meters tall, with large leaves, 
native of India, cultivated as an annual for its large, starchy 
tubers, which are eaten like potatoes; the leaves, boiled, are also 
eaten. After the Kamote and Ubi, the third most important 
root crop in the Philippines. Grown both as an upland crop or 
an aquatic, according to the variety, and from sea level to at 
least 1,000 meters. Average starch content 18 per cent, with 
considerable variation according to the variety. The following 
varieties are recognized, many of which probably are identical: 


Anghiao, Mt, 
Bagikay, Bu. 
Balaiaan, C. 
Bayako, Bu 
Binagong, Bu. 
Binagyang, Bu. 
Binamban, Bu. 
Binoaliguat, V. 
Bual-uak, Bu. 
Bubunalaga, C. 
Buknaandau, L. 
Bungutan, Bu. 
Bu»ao, Bu. 
Busog, V. 
Din&tan, L. 
Gula, Bu 
Haluban, Bu. 
Haphiaon, Bu. 
Hinagnayon, V. 
Hi mm got, V. 
Hopi, S 
Hug-al, Bu 


lnampay, C. 

Initlog, C., V. 
Kabato, V 
Kabodiau, C 
Kadel, C. 

Kagitgit, Mt. 
Kaho*-aa-)bid, Bu. 
Kalang-iyan, Bu. 
Kalpan, V. 

Kapaya, Bu. 
Kapukau, Bu., C., L. 
Kauai, Bu., L. 
Karangar, L. 

Karay, L. 

Kari, S. 

Kinahoa, Bu. 
Kinalikut, T. 

Kilala, Bu. 

Kiaul, Bu., C. 
Labiaarut, L. 

Lagan, D. 

Lalin, Mt 
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Lmatnatlk, Bu. 

Lumalag, Bu. 

Luyaua, Bu. 

Mabalat, Mt. 

Magiunolo, Bu. 

Malika, Mt 
Mampang, L. 

Manalod, V 
Manalog, V. 

Mangad-o-anlau, Bu. 

Manong, V. 

M mamba n, V 
Murahik, Bu 
Muros, T. 

Nato, C 
Ohod, Mt. 

Pahmdaraga, V 
Pahdan, Za 
Panabang, Bu 
Pangamutiin, L 
Papakabanug, L. 

Papanga, Bu 
Pikit, C. 

Pinoyo, D. 

(Plate XVIa) 

Gablos. See Gabi and Radios 
Gadia. See Pomelo 
GahilAng See Com 
GAuofAKA. See Arrowroot 
GAIANADA See Pomelo 
GalangAn See Carambola 
Gaiangita, See Orange 
Galatgat. See Kankong 
GaliANG. See Palauan 

t GALO. Anacolota luzoniensia M. OLACACEA5 

Local Names: Aluloy , T ; cantaftan, Sp ; gate, T.; malabtgnay, T.; malo - 
bato, U ; ywpo, Mt. 

A tree of medium size about 15 meters high, with alternate, 
simple, pointed leaves; of rather rare occurrence, found from 
Northern Luzon to the Visayas, at low and medium elevations. 
The fruit, produced in the axils of the leaves, is a nut about the 
size of a filbert, and is of good flavor and quality. Of recent 
domestication. (Plate XXXV a) 

There are several other imperfectly known species of Anaca - 
lorn the nuts of which are probably also edible. 

GaujkAn. See Carambola 
Gamatuiay, See Balubat 


Rikit, L. 

Komandiar, L. 
Sakakuden, C. 
Sakikakuak, L. 
Salimbakon, Bu. 
Salindatu, Bu. 

Saloyau, Bu. 

Salumpikit, Bu. 

Sandang, C. 

Sanlay, T. 

Sapanding, C 
Sarayau, L. 

Sarot, C 

Sibuku, S (leaveH edible) 
Sininona, V 
Samolod, D 
Taibanglos, Bu. 

Tanayan, C 
Tapikan, Za 
Tilong, Bu. 

Tinamban, V 
Tinampay, V 
Tupoy, Mt 
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f GAMET. Halymenia formosa H. Sm Algae 

* GAN DARI A. Bouea macrophylla Grif. ANACARDIACE£2 

A medium sized tree, with opposite, pointed leaveB, very 
similar to those of the mango. The fruits grow in loose clusters 
and are about the size of a small plum, subacid, and of good 
flavor, containing one, rather large seed. Eaten as a dessert 
fruit. Native of Malaya. Adapted to low altitudes with abund¬ 
ant rain of equal distribution throughout the year. Introduced 
at Lamao where it has made indifferent growth. 

Ganduno. See Corn 
GANDUS. See Gabi 
Gafog. See Gisau 
GASABansono. See Lyon Bean 
Gajuhan See Carambola 
Gabanada. See Pomelo 

GARLIC. Allium uativvm L. LIL1AOE43 

Local Names : Ajox, Sp.; bauang, B, T., II, V.; taxi, laxova, V. 

A perennial, bulbous herb, native of southern Europe, grown 
as an annual for its bulbs, which are used for seasoning. Most 
extensively cultivated in Batangas. Quite widely distributed 
but elsewhere grown to a limited extent only. 

In 1920, 1,198,745 kilos of garlic valued at '**'204,683 were 
imported. 

Gatabonc. See Lyon Bean 

Gataban. See Baniti, Katuri, and Malabu 

GatabaN-ba-playa See Danealan 

Gattok. See Kamote 

Gap. See Sorghum 

Gauay. See Gabi 

Gaoai-qauai. See Katuray 

Gaugau See Yabia 

Gauid. See Goyod 

Gayaba. See Pomelo 

Gatabit. See Guava 

GaYAet. See Guava 

Gayos. See Naml 

Gayubano. See Guan&bano 

GayumAhin. See Dalinsi 

Gayunan. See Pomelo 

GpnotbrS. See Ginger 

* GEN1PA. Oempa amerieam L. RUBIACEjE 

A large tree, of West Indian origin, with long, pointed leaves, 
bearing a grayish to brownish fruit somewhat resembling a 
lemon in shape but about three times as large, containing a 
tough, very aromatic, subacid pulp, with the flavor of ferment- 
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ing apples, enclosing many seeds; it makes a good cooling drink, 
a good jelly and a fair sherbet and ice cream. Fruited for the 
first time at Lamao in 1918. (Plate XXI11 a) 

Gilalagal-baging. See Alaga 

Gimma. Applied to citrus fruits in a generic sense in the Mt. Province 
Ginatos. See Gabi 

GINGER. Zinzibet officinale Rose. ZINGIBERACEvE 

Local Names: Agdt, II, Pan.; baseng, II , gengtbre, Sp.; luya, T.; Idya, 
Mt, II.; laiya, Mt; latal, Zb ; luyu-pagvrxttan, L.; pangas, Zb 

A perennial herb with leafy stems, up to 1 meter high, and a 
creeping, underground, aromatic rootstock, which dried forms 
the ginger of commerce. An excellent preserve can be made 
from the fresh “roots” boiled in sirup. Cultivated to a slight ex¬ 
tent in central Luzon, but of no commercial importance. 

Ginging. See Lcmgan 
Ginia. See Pineapple 

f GI8AU. Canartum wMumeti C. B. R. BURSERACEA3 

Local Names: Gapog, Za.; Gitau, Bu., Sagaeak, Mbo 
A large tree about 18 meters tall, with large pinnate leaves, 
native in Mindanao, at low medium elevations with rainfall of 
equal distribution. The fruits are borne in clusters sometimes 
exceeding 20, and are small, up to 2 cm long, ovoid, black and 
shining, each containing a seed or nut, similar to the pili but 
smaller. The nut is eaten, but is unimportant as a food be¬ 
cause of its small size. 

Gisihan. See Alpay 
Gisit. See Dalinn 
Girasol. See Sunflower 
Glay. See Adlay 
Gua8. See Adlay 
Gogolat. See Kinubo 

tGOMIHAN. Artocarpue elastica Rwt MORACiE 

Local Names. Antipolo, V , T ; GomUtan, gvnnhan, B , Tugup f D, M1k>. 
A tree of medium to large size, sometimes exceeding a height 
of 15 meters, found at low elevations in regions with abundant 
rainfall fairly equally distributed, from southern Luzon to Min¬ 
danao. The leaves are large, entire or trilobed near the tip, 
dark green, and rather rough beneath. The fruit is roundish, 
about 10 cm. in diameter, orange yellow, and covered with long, 
coarse, thread-like hairs. The whitish, sweet, juicy, aromatic 
pulp, of fair to good flavor, is enclosed in a thick fleshy skin. 
The seeds may be roasted and eaten like peanuts. Recently 
domesticated. (Plates XIII a and XXII b) 
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Gonod. See Kftlpi 
Gorong6ng* See Mankil. 

Ghana See Libato 
GranAda. See Pomegranate 

GRANADILLA. Passifiora quadrmpuiarU L PA8SIFLORACEA2 

Local Names: Kaaafltira, pardla, II. 

A climbing, perennial vine of very rapid growth, and large, 
pale-green fruits shaped somewhat like the citron but smaller; 
native of tropical America. Of limited cultivation. The Phil¬ 
ippine varieties are generally insipid and of poor quality, except 
one which recently originated in Cotabato, which is subacid and 
of good, refreshing flavor and quality. 

Grapefruit. See Pomelo 

* GRAPE-LABRU8CA. Vitw labrtuca L. VITACHLE 

A perennial, woody, tendriled, deciduous vine, indigenous to 
eastern United States. The leaves are rather thick, dark green 
above, downy or velvety beneath, and less cleft than vinifera. 
The fruits are borne in bunches, and are round, variously co¬ 
lored, sweet, juicy, and of excellent eating quality. The “Isa¬ 
bella” variety has been introduced recently from Hawaii, where 
it thrives in both wet and dry locations, and is well established 
in Zamboanga. 

* GRAPE-MUSCADINE. Vitu rotundtfoha Mx. VITACEA3 

A woody, perennial vine, with thin, smooth, light green leaves, 
native of Southern United States. The fruits are borne singly 
or in small bunches, and are thick-skinned and variously colored, 
with well flavored, sweet flesh. The following varieties have 
been introduced: Eden, Flowers, James, Labama, Lasalle, Mish, 
San Jacinto, San Melaska, and Thomas, but the growth at La- 
mao has not been satisfactory: 

GRAPE-VINIFERA. Vitu vinifera L. VITACEjE 

Local Name: Uvas, Sp. 

A perennial, woody, deciduous, tendril-bearing vine with thin, 
smooth leaves, deeply incised, native of Caucasus to Western 
India. The globular fruits are borne in bunches in the axils 
of the leaves and are variously colored, from green and white 
to red, purple and black, fleshy, sweet and juicy and of excel¬ 
lent eating quality. A green variety with small bunches and 
rather acid fruits is more or lesB distributed through the Archi¬ 
pelago, and commonly known as the “Cebu grape.” 
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* QRUMICHAMA. Eugenia dombeyi 8k. MYRTACEJS 

An arborescent, large shrub, attaining a height of 4 to 6 
meters, of Brazilian origin, with dark-red to purplish, roundish 
fruits, about 2.5 centimeters across. The flesh is sweet and of 
agreeable flavor, and may be eaten fresh or for preserves. Re¬ 
cently introduced at Lamao, but has not made a satisfactory 
growth. Would probably succeed better at a medium elevation 
with the rainfall more equally distributed. 

QUANABANO. Annona muncata L. ANNONAGEAS 

Local Names: Atti, I., babana, V.; b ay ub ana, gayubano, II.; guayabano, 
T.; guanabano, 8p.; gvyubana, T.; labanoe, S.; Hub anon, V. 

A small, attractive, dark-green tree about 5 meters tall, native 
of the West Indies, with large, oblong, green fruits with soft 
spines, sometimes exceeding 5 kilograms in weight. The flesh 
is white, rather fibrous, juicy, pleasantly acid and of good 
flavor; eaten as a dessert fruit, made into sherbet or preserved. 
Here the most widely cultivated species in the genus, and adapt¬ 
ed to the warm lowlands up to about 800 meters. 

Guayabano. See Guanabano 
Guayabas. See Guava 

* OUAR. Cyaniopsis peoraltotdea DC LEGUMJNOSAS 

An annual, erect herb, from 60 centimeters to over 2 meters 
high, of free growth and easy culture. The tender pods and 
the ripe seeds are used as a vegetable in India. For this pur¬ 
pose the seed should be sown at the end of the rainy season. 
Adapted to low and medium elevations. Recently introduced, 
scarcely at all cultivated, but has been shown to be well adapted 
to the Philippines and abundantly productive. 

QUAVA. Pttdwm guojova L. MYBTACEA2 

Local Names: Bagdbae, Mt.; baydbaa, V, I, II., T.; bay duos, B; 
gayabtt, Mt., gaytiet, Mt ; gwyubas, Sp , T , guyaban, I.; kalttnbagin, T, 
kayakuat, Mt.; tayabae, T. 

A tall shrub or small tree, 4 to 6 meters high, native of the 
American Tropics, with roundish, variable fruits, averaging 4 
centimeters in diameter, fleshy, subacid, aromatic, containing 
numerous small seeds, which may be eaten out of hand and 
make excellent preserves. One of the most generally distri¬ 
buted fruits in the Islands, from sea level up to an altitude 
of 1,600 meters, but of practically no commercial importance. 
Gubal. See Tersanm 
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+ QUISARO. Paidtum molle Ber. MYRTACELE 

A shrub of medium size, up to about S meters high, native 
of Central America and Mexico, bearing small, round fruits, 
up to 18 millimeters across, subacid, aromatic and of excellent 
flavor, containing numerous small seeds like the guava. May 
be eaten as a dessert fruit or preserved. Grows under the 
same conditions as the guava. Of recent introduction. Fruited 
at Lamao in 1916. 

Guiaiun. See Algae 
Goiasxhan. See Purslane 
Gulod. See Kalpi 
Gumihan. See Gomihan 

f GURAMAN. Graeilaria lichenoides Gr See Algae 

Gutmo. See Aliznam 

QUTMtf, See Kotmo 

GuyAbana. Sec Guan&bano 

Guyabas. See Guava 

t QUYOD. Citrus webben var. montana Wes. RUTACEAG 

Local Names: Gauid , guyod , kabugao, Mt. 

A very attractive tree 7 or more meters high, nearly related 
to the kalpi, distinguished chiefly by its drooping, slender 
branches, and larger, more or less wrinkled fruit, which is 
inferior to the kalpi as an “ade" fruit. Known only from 
northern Luzon, where it is semicultivated. Attacked m the 
nursery stage, fullgrown trees are quit© resistant to citrus 
canker. (Plate XX b) 

Haba. Sec Patam 
Habab. See Dao 

Habichuela. See Bean and Patam 
Habzok. Sec K&ong 
Haoasan, See Bayanti 
Hagovunan. See Tamil 
HAla-hAla. See Pakupin 
HaxjOM. See Kalunay 
Halubagat. Sec Dauag 
Halubagat-kahoy. See Dauag 
Halupag. See Alpay 
Hamakak. See Dao 
HAMO. See Teraana 
H amt AX. See Cowpea 
Hanapas. See Uay 
HaRgOs. See Tulana 
Hantak. See Pangao 
Haras. See Binukao 
Hayok. See Ayo 
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* HEVI. Spondiaa cythereao Son ANACARDIACEA2 

A large, deciduous tree, 15 to 20 meters high, from 
Polynesia. The leaves are pinnate, with pointed, bright green, 
glossy leaflets. The flowers are small and greenish, borne 
in terminal panicles, and are followed by loose clusters of 
amber-colored, thin-skinned, subacid, aromatic fruits about 
the size of a large hen’s egg; the flesh brownish yellow, of 
good flavor and enclosing a large fibrous stone, containing up 
to 6 seeds. May be eaten out of the hand or made into pre¬ 
serves. Succeeds well at low altitudes, and where the dry 
season is pronounced, but should be planted in sheltered 
situations because of the brittle wood. Of recent introduction. 
Fruited at Lamao in 1915. 

Hibiok. See Kaong 
HtDlOK. See Kaong 
Higos See Fig 
Hikamas. See Snikanw 
Hhjok. See Kaong 
HinlalagAk. See Banuuak 
Hinlalagak-saging. See Alaga 
Hinlalaki saginc See Linas 

HONDAPARA. Dilleniu mdica L. DILLENIACEAE 

A handsome, compact, medium-sized tree, with rather large, 
oblong, pointed, coarsely toothed, slid, prominently veined 
leaves, and green, smooth fruits about the shape of the kam- 
bog but larger; native of tropical Asia. The fruit is acid and 
is made into jelly and cooling drinks, but is inferior to the 
nearly related kalmon and palah Has fruited in Manila for 
several years. (Plate XXVII a) 

Hongos See Kabuti 

HOR8ERADI8H. CochUana rtnnoiaaa I, CRUCIFERS 

A perennial herb about. 60 centimeters tall, with numerous, 
small white flowers in a terminal spike, native of eastern 
Europe; adapted to elevations of 900 meters or more, where it 
succeeds well, but is rarely cultivated The fleshy, pungent 
roots grated are excellent for seasoning meat 
Hoth6t. See Pakupig 
Huahpit. See Wampi 

HUANI. Many if era odorata (inf. A N AC A R HI ACE 40 

Local Names- Huani, V., huanitu, Zu , kandopt, S , uani, V., S 
A handsome, medium to quite large tree, up to about 15 
meters high, very similar to the mango in habit, foliage and 
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flowers. The fruits are of about the size of a Carabao mango, 
but are more roundish, green, thick skinned, sweet and juicy, 
very aromatic and resinous, the yellow flesh containing 
numerous coarse fibers. Confined to low altitudes in Min¬ 
danao, Basilan and the Sulu Archipelago where the rainfall is 
equally distributed throughout the year. Inferior to the mango 
but recommended for planting where, hecause of excessive 
moisture, this fails to fruit. 

Huanita. See Huani 
Huckleberry. See Kotmo and Ahmam 
Humay. See Rice 
Huftoo. See Kunakun 

Huyo. Rattan in a generic sense in Bicolano 

I BA. Cteea anda M. EU PHORBIACEA3 

Local Names. Bagbagutut, II ; bankilmg, V T , t'bn, T ; kapmdt, V.; 
knravwy, II ; karmay, T ; Inyohan, B , V ; gal as, V 

A small tree, 6 meters or more high, with pinnate leaves and 
small, pointed, thin leaflets, bearing the fruit on the stem and 
coarse branches and twigs in currantlike racemes; indigenous 
to southeastern Asia and Polynesia. The fruit is about as 
large as a small grape, ribbed, pale green, smooth, very acid 
and contains one, rather large seed. Two crops of fruit pro¬ 
duced annually. Excellent for jelly and various preserves and 
makes a good “ade.” Adapted to low elevations and grows 
where the dry season is pronounced. Sparingly cultivated. 

The kamia is also known under the name iba in Tagalo, Moro, 
and Visayo. 

Ibiok. See Kaong 
Ibuli. See Kubili 
Ibub. See Bun 

* ICACO. Ckrysobalanus traco L. R0SACEA5 

A shrub of medium size, from tropical America, with 
roundish, stiff, leathery, shining leaves, and dark-purplish, 
smooth, subacid, somewhat astringent fruits of fairly good 
flavor, resembling the ciruela in size and shape, containing 
one large seed. Of recent introduction, and fruited at Lamao 
in 1916 for the first time. Succeeds at low elevations in both 
dry and moist regions. 

Idaya. See Shallot 
iDiOfl See Kaong 

f (GANG. Eugrn a patriae M MYRTACEA5 

Local Names' Igang , L.j Upon, Tj maigang, D. 

A small tree of upright growth, with large, oblong, dark 
green leaves pointed at the tip. The fruits are said to grow 
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among or just below the leaves in large, compact clusters, 
and to be about 25 mm across, roundish, smooth and dark-red; 
the flesh subacid and of good flavor, containing a large seed. 
A rare species found in Luzon and Mindanao from sea level 
up to at least 600 meters where the rainfall is of equal distri¬ 
bution. 

Ici See Corn 

Io6k. See Kaong 

Igot. See Lipoti and Maigang 

Ilaibajor. See Libato 

• I LAM A. Aniuma divers if n!ia Saf ANNONACEAS 

A small tree, up to 8 meters high, native of Mexico and Central 
America, from sea level to an elevation of 600 meters. The 
leaves resemble those of the sugarapple except in being larger. 
The fruits are smaller but otherwise quite similar to the cheri- 
moya in appearance and flavor. According to Popenoe it occurs 
most abundantly where there is a dry season of several months 
Recently intrduced at Lamao 
Ilau. See Rice 
ILURU. See Kamia 

*IMBU. Spondiatt tnbcrosa Arr ANACARDTACKA3 

A small tree, with a spreading top, native of the dry plains 
in northeastern Brazil. The leaves are rather small, pinnate. 
The small flowers are followed by ovoid, yellow, smooth fruits 
about 86 mm. long, with a rather thick skin, and sweet, aromatic, 
and very iuicy pulp of good flavor, enclosing one, fairly large 
seed. Popenoe regards it as one of the best fruits in the genus 
and says that aside from being eaten fresh in Brazil the 
fruit is made into a popular jelly, and a drink prepared by add¬ 
ing the juice to boiled sweet milk. Recently introduced at 
Lamao. 

Imunau. Sec Alagu 
Inapugan Sec Kalpt 
Iniu. See Banauak 
Ingas. See Kamiring 

f INOGUG. Euyema sp. MYRTACEA3 

A large, handsome tree up to 18 meters high, with a round 
top and dense foliage; native of Cotabato, Mindanao. The fruits 
grow 4 to 10 in axillary clusters among or just below the leaves, 
and are roundish oblong, averaging 26 mm. across, dark red to 
black, smooth and shining, with white, acid flesh enclosing a 
rather large seed. The fruit is said to make a good jelly. 
The tree is very productive. Adapted to low elevations with 
rainfall of equal distribution throughout the year. 
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t INYAM. ArUideama gfuteambiUa Gtr. EUPHORBIACEAE 

Local Naves: Antam Pal.; arusip, araep, II.; arwai, I.; arusil , ayustp, 
Mt.; bwnonoyo , Zb.; baniyuyo, T.; banumayo, Zb.; barongasu Mang.; bay at, 
T.; btgnayoko , T.; binau-u, T.; btnayoyo, T., Zb.; d&mpol t V.; ga&gul, D.; 
tnywm, V.; kabogbog , T.; btnyan, D.; fefnyan, V., T.; Ibnyang , T.; minul, 
C., S.; ntgnul, ntnul, C.; paruait, Mt.; pinang , T.; tabo-tabo, B.; tinvynng, T. 

A small tree up to about 8 meters high, found scattered in 
open grass lands at low and medium elevations throughout the 
Philippines in both moist and dry regions. The leaves are small, 
roundish-oblong and velvety. The fruits are borne in small 
racemes, and are of about the size of small huckleberries, dark 
red to black, smooth, subacid, of pleasant flavor, containing a 
comparatively large seed. Not domesticated. 

Im. See Ubi 

Iking. See Muling 

I BOX. See Kaong 

Isip. See Bignay and Manalu 

Itab. See Batao 

Itixon See Cantaloupe 

Itom-itom. See Mab61o 

Ituman. See Mabdlo 

JAK. Artocarpua integra M MORACE-52 

Local Names: badak, C.; langka , V , II., T., UinJca, V , T.; nanka , V 
T.; nunka>, I.; sagakat , Mt. 

A small to medium sized tree, rarely exceeding 12 meters in 
height, indigenous to India and Malaya. The leaves are usually 
entire, leathery, dark green and shining. The fruits grow 
on the trunk and large branches, and are oblong, up to 60 cm. 
long, yellow, with numerous blunt pyramidal projections. The 
jak is the largest tree-fruit known in the world, the fruit some¬ 
times exceeding 36 kilos in weight, and is one of the most widely 
cultivated fruits in the Philippines. The flesh is a rich yellow 
in color, sweet and very aromatic; it makes a good preserve and 
is excellent candied. Adapted to low and medium altitudes in 
both dry and moist regions. 

JUJUBE. ZizyphtLB jujuba L. RHAMNACEA3 

Local Names: Manaanae, mamanitaa, Sp. 

A small thorny tree, 6 to 8 meters high, best adapted to 
elevations above 600 meters; native of tropical Asia. The 
fruits is smooth, yellowish, quite like the ciruela in size and 
shape, and contains one large seed. Dried, the improved foreign 
varieties are excellent. The jujube is sparingly grown in the 
Philippines and the fruit is very poor. 

Kaa6no. See Bamboo 

Kabala. See Binukao and Kabangla 

Kabal6an. See Bolinao 
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t KABANGLA. Garcinia nundanaeiLtui M. GUTTIFERAE 

Local Names. Kabdlu, D., kabanglu, karivt, Bu 

A small, slender tree about 10 meters tall and slender branches, 
found at medium elevations in Bukidnon and Davao The 
leaves are medium large, pointed. The flowers are borne m 
clusters in the axils of the leaves, and are followed by small, 
acid, edible fruits about 3 cm. across. Not m cultivation. See 
also Tamil. 

Kabaring See Apalm 
KabAsi. See Squash 
KABATin. See Patola 
Kabatitit-abo See Patola 

KABIKI. Mimutapa elengx L. SAPOTACEjE 

An attractive tree of medium to large size, up to a height of 
16 meters, of compact growth. The fruit is roundish oblong, 
about 3 centimeters long, reddish, fleshy, sweet, aromatic and 
edible, but insipid and of poor eating quality. An introduced 
tree, rarely seen outside of Manila This species has previously 
been confused with M. parinfolw R. Br., a natite forest tree. 
Kahili. See Kobih 
Kabobo. See Nairn 
Kabogbog See Inyatn 
Kabo-negbo. See Kaong 
Kabugao. See Guyod 
Kabugauan. See Bamboo 
KAbul. See Cucumber 

t KABUTI. Agariotneae. 

Local Names: Arvy , I,., dakdukan , Zb ; kabuti , T ; hgbos , V.; o - ony , 
I.; payung-payuny, B., T.; payung-payungun P ; In bo , B ; ung-ung. II 

A name applied in a general way to a group of fleshy, um¬ 
brella, top, or finger shaped, round or wrinkled plants, rarely 
more than 16 centimeters high, of various colors and rapid 
growth, many species of which are collected and eaten as a 
vegetable, boiled or fried, commonly in the fresh state, but also 
dried and stored away for future use; known in English as 
mushrooms or toadstools. There are also several species of 
poisonous kabuti, which are quite similar to the edible ones, and 
great care should therefore be exercised in collecting kabuti in 
order to avoid poisoning. No attempt should be made to collect 
the edible kabuti with the aid of the short descriptions given 
hereinafter. The edible forms are usually well recognized in 
their respective localities by the Filipinos. One unidentified 
species is cultivated in Pampanga Province. In the Mountain 
Province certain unidentified forms are quite extensively col¬ 
lected by the Filipinos, dried, and stored away. 
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Among the larger species are following: Agaricus bottom Cop,, 
a white-fleshed, umbrella-shaped, well-flavored 4 kabuti, 8 to 15 
centimeters high and 10 to 15 centimeters wide, found in sunny 
pastures; Agaricus merriltti Cop., a whitish to brownish plant 
up to 10 centimeters high and of the same width; Lepiota chlo - 
rospora Cop., a fleshy, round,/ bell to umbrella shaped, brown 
kabuti, 4 centimeters high and 8 centimeters wide; Lepiota data 
Cop., a brownish, conical to flattened kabuti, 5 to 8 centimeters 
high and 4 to 6 centimeters in diameter; Lepiota nwnilen&is Cop., 
a bell-shaped to conical, finally flat, brownish plant up to 10 
centimeters high, 5 to 9 centimeters in diameter, of excellent 
flavor; Pameolvs panaiense Cop., a conical tawny plant, up to 12 
centimeters high and 7 centimeters wide; Volvaria esculenta 
Bres., grows in great profusion on the decaying waste in the abaci 
districts, and is the most important edible kabuti in the Phil¬ 
ippines. It is of excellent flavor. 

The following species are also edible: Lepiota Candida Cop., 
Coprinus ater Cop., Copnnus confertus Cop., Lycoperdon fo- 
dayense Cop. 

In addition to the above species there are probably several 
other edible mushrooms in the Philippines, as yet undescribed. 
The following local names of different kinds of kabuti are re¬ 
ported from Mindanao, but many are probably synonymous: 


Agpalad, Bu (on logs) 

Agsalayon, Bu. (on logs) 

Amag, D. 

Bagsalan, Bu. (on logs) 
Balagindasan, L. 

Damulugan, L. 

Darogdogan, D. 

Dtkaluluman, C. (terr.) 

Gagatusin, L. 

Gantusan, C.; (terr., said to be 26 
cm. in dia.) 

Garupo, L. 

Gigipan, Bu., L. (on logs) 
Inumanoak, C (on logs) 

Kabalasi, C. (terr.) 

Kahapon, Bu. (on logs) 
Kahumay-humay, Bu. (terr.) 
Kalana, L. 

Kalisig, C. (on logs) 

Karap, L. 

Kasulum, Bu. (terr) 

Katulay, Bu. (terr.) 

Kauhong, Bu. (syn. Ligbos) 


Kaupas, Bu., D., L. (on abaci re¬ 
fuse) 

Kauli, Bu. (on logs) 

Kipi, L. 

Eopftn, D. 

Kulat, C. (on logs) 

Kulup Bu. (on logs) 

Kuhipan, D. 

Kurup, C (on logs) 

Labgos, D. 

Lemdugan, Bu. (on logs) 

Ligbos, Bu. (terr.) 

Llgboa-sa-alaga, Bu (terr.) 
Magao-sabao, Bu (on logs) 
Mata-sa-adlao, Bu. (on logs) 

Muna, L. 

Muling, L. 

Riga, L. 

Taliflga-nang-amag, D. 

Tangulug, Bu., L. (on logs) 

Tinibo, D. 

Tubu, L. 

Valoy, Bu., C. (terr.; in Bu. the 
largest and moat esteemed) 
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f KABUYAO. CitruM hystnx DC. RUTACE® 

Local Names: Among pong, V.; Amontay, V ; buy of /, T.; Kalo-oy, V.; 
Kamuyao, I.; kopahan, V.; maldtbas Za.; nt&ntay, C ; talama, Mt 
A small, thorny tree 6 to 6 or more meters high, with dark 
green, leathery, pointed leaves with broadly winged petioles, 
bearing rather large, roundish, lemon-colored fruits about 8 
centimeters in diameter, very acid, and eaten with fish by the 
Filipinos; may be made into a fair “ade.” A very variable 
species; of wide distribution; seldom cultivated. In Central Lu¬ 
zon the above name frequently refers to the kalpi. Rather badly 
attacked by citrus canker, though now and then very resistant 
trees are found. 

Kachui. See Cashew 
Kadiafa. See Kalunay 
KadiAt See Bulso 

KADI08. Cajanu* indie ux Spr. LEGUMINOS® 

Local Names: Arte, MU; batong-hadji, S ; gabion, T j kadioi., T., V., 
kagxos, T.; kaldis, Mt, 11, Pan.; kahx, T; katdvt, I, I!, Mt, kidw, Mt, 
II., kit]is, koltjts, Kudin, Mt.; tabtos, B., V 

A shrubby herb of upright growth, native to southeastern Asia 
and Polynesia, 1 to 2 meters tall, trifoliate, velvety leaves and 
yellow flowers, usually grown as an annual and fairly generally 
cultivated for its edible, variously colored beans which may be 
used like the bean, immature or ripe and dried. The pigeon pea. 
Kadis. See Binukao and Tamil 
Kadoc. See Binukao 
Kagatongan. See Bayanti 
Kagaykay. See Pangao 
Kag£l. See Orange 
Kagindi. See Iba 
Kagios. See Kadioa 
Kagsakan. See Kamingi 
Kaosakas. See Kamingi 
Kaguko. See Mankil 
KahanA. See Coffee-Arabian 
KahAl. See Orange 
Kahilan. See Com 
Kakalsan. See Uay 
Kakao-Kakao. See Bulila 
Kaul. See Mandarin 

KAKI. Dintpyros kaki L. SA POT ACE.® 

A small, deciduous tree, native to Japan and China, adapted to 
altitudes of 800 meters or more, bearing roundish to flattened, 
smooth, orange-red fruits about the size of a small mabolo. The 
flesh is a rich, red yellow, sweet, juicy and of excellent flavor 
and quality. Occasional trees are found in the Philippines. Has 
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fruited at Sagada, Mountain Province. A tree of especial value 

for the Mountain Province and the high elevations in Bukidnon. 

Kalabaga See Cucumber and Turmeric 

Kalabantob. See Lyon Bean 

KalabAba. See Squash 

Kalabasang-BilAg See Squash 

Kalabasang-PCla See Squash 

Kalabugau. See Adlay 

Kalagiauat. See Palanau 

Kalamagi See Tamarind 

Kalahai. See Dalinsi 

KalamansAnai. See Dalinsi and Kukam 

Kalamanse See Kal amend mi 

Kalamansito See Limoncito 

KalamabAu. See Rukam 

Kalambok See Katmon 

KalamIas See Kami a 

Kalamismis See Repidilla 

tKALAMONDIN. Citrus miUs Bo. RUT ACE® 

LOCAL. Names: Kalammse t kalamonchn, T 

A small, ornamental tree, 4 to 6 meters tall, weak spines and 
small, usually wingless leaves, of common occurrence, bearing 
round, thin-skinned, orange red, mildly acid fruits, up to 4 cen¬ 
timeters in diameter; may be used in making “ade” or for mar¬ 
malade. Resistant to citrus canker. Quite drought resistant 
and of some promise as a stock for other citrus fruits. Usually 
very productive. (Plate XX r) 

KalamvRgm Sec Malufigay 
Kalangkangin See Kalayo 
Kalangub See Apulid 
Kalapachap. See Atibu 

t KALAPI CcUamus ornaiu* var phihppinensiB Bee PALM-® 

Local Names: Agubak , T., alimnran t I ; kalapi , B., V.; kayapi, V.; 
labnit, B.; likuto, T.; Umuran, P., T., Zb ; htku&n, T.; mayangyang, V.; 
imluJdakanin, T.; tubo, D.; rimurav , B ; lulimurwn, T.; uay, T.; yantok , T. 

A climbing, coarse, pinnate, spiny rattan of vigorous growth, 
with large leaves, and stout, hooked, rather sparse spines, grow¬ 
ing in low and medium altitudes up to 600 meters. The fruits 
grow on branched and arching racemes, and are about 8 centi¬ 
meters long, oblong, scaly, yellowish, with dark markings; flesh 
semi-transparent, acid, and makes an excellent jelly. Recently 
domesticated. (Plate XX a) 

Kalauag. See Turmeric 
Kalauitit. See Dalfnsi 
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f KALAYO. Kriogloaaum rubtgwoaum B1 SAP1NDAGE® 

Local names: A boy, arupag, V.; bahnaunau, baMt, barit, bulibuh, duka, 
V.; kalangkangm, Pal.; kalayo, kahrnam , T.; livgarau, T.; magaattad, 
Mbo.; malakakao, T.; malaaagm-puh, T.; malibusug, Za.; palatangcm~a* 
natabaga, II.; tagurirong, V. 

A small tree rarely more than 8 meters high, common through¬ 
out the Philippines at low altitudes, but does the best where the 
rainfall is of equal distribution throughout the year. The leaves 
are roundish-oblong, about 2 cm. long, with scant, edible flesh 
or rounded tips. The fruits are borne in terminal panicles, and 
enclosing a comparatively large seed. 

are pinnate, with oblong, usually velvety leaflets having pointed 
KALE. Braaeica olcracea var. acepkala 1X3 CRUCIFER® 

A biennial herb, native of Europe, that succeeds well above an 
altitude of 900 meters. However, the edible portion is here so 
tough that the plant is not worth cultivating. Rarely grown. 

KaldiS. See Radios 
KaliAt See Bulso 
Kaubo$gan See Lanzon 
Kauoay. See Malungay 
Kaumauma. Sec Sapartf? 

Kalmaui. See Kalayo 
Kaumug. See Karim up 
Kalinbagin. See Guava 
KaliSgag. See Kam i 
Kalin Git; A. See Karma 
Kalis. Sec Radios 
Kalit-Kaut. See Ayo 
Kalmuyas See Kamia 
Kalogkog See iAdan# and Katuri 
KalomXgon. Sec Dallnsi 
Kalomahi. See Tamarind 
KalomAla. See Kunakun 
Kalomnga. See Rukam 
Kalo-oy. See Kabayao 

t KALPI. Citrus u'ebben Wes RUTACE® 

Local Names: Ambah , Qpaa, Mt., dulugot, S., gonod, gulod, Mt; tna- 
pagan, L.; kalpi, B ; kingiiuji, Mt ; Ivrad , I ; mungnpug, C 

A small to medium-sized, handsome tree, 6 to 10 meters in 
height, the better forms having oblate, very juicy, acid fruits, 
up to 66 centimeters in diameter, somewhat resembling the man¬ 
darin ; may be used like the lemon. Particularly abundant in the 
Mountain Province, Nueva Vizcaya and southern Luzon. Also 
found in Davao, Lanao and Cotabato, in which last province an 
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unusually large variety, 12 cm. across, is found under the name 
“Mangapug.” Badly attacked in the nursery, the large trees 
are very resistant to citrus canker. A promising citrus stock. 
A very variable species. (Plates X a and XX a) 

Kalsaang. See Pomelo 
KALtfBAT. See Upo 
Kamjbkub. See Adang 
KaluGKOG. See Adang 
KaluhAnog. See Dali ns 1 
Kaluhpan See BafigAr 
Kalukpang. See BafigAr 
Kalumpit. See Dalinsi 

KALUNAY. Amwranthus vtridu L. AMARANTHACE-® 

Local names: Halom, T., V.; kadvipa , Mbo ; halunay, II.; hilitU, B ; 
kohUs, T.; siitan, II. 

An erect, cosmopolitan annual herb about 50 centimeters tall, 
of universal distribution, sometimes cultivated. The tender 
leaves are excellent eaten like spinach. 

A number of other species of Amaranthua are similarly used, 
but are not cultivated and are of no importance. 

Kalunga See Rukam 
Kalungay. See Malufigay 
Kalupai. See Alpay 
Kalupi. See Dalinsi 
Kalurig. See Dalinsi 
Kalubit. See Dallnsi 
KaUjt. See Naim 
Kamachili. See Kamanchile 
Kamag6n. See Mab61oi 
KamAgsa* See Lingaro 
Kamais. See Com 
K am autos. See Limoncito 
Kamalongan. See Malufigay 
Kamalungai. See Malufigay 
Kamaluson. See Segidilla 

KAMANCHILE. Pithecolobium dulse Bth. LEGUMINOSA2 

Local Names: Chawudtxs, ML; damortis, II.; damulkis, ML; kamachtlt, 
B., T.; kamanchile, T.; kamansih, T.; hamantxrts, 11.; kamasteUris, V.; 
hamantiUs , Pan.; Uarnamli*, V., T-; hamatedlc, T ; kamvnsil, V.; komontos, 
ML; komontres , T.; mantilit, I, 

A medium sized, spiny tree, 6 to 15 meters high of rapid 
growth, native of Mexico. The leaves are twice compound, with 
small roundish-oblong, thin leaflets. The small, white flowers 
are borne in dense heads, and are followed by twisted, reddish 
pods containing a white, sweet, edible pulp of good flavor, in 
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which are embedded several flat, black seeds. Succeeds well at 
low altitudes in both wet and dry regions. (Plate XXXIII a ) 
Kamanpiib. See Kamani 
Kamangig. See Kirini 

f KAMANI. Garcinta rubra M. GUTTIFERjE 

Local Names: Kamuruhis, T , knvuimtim, T ; kavdnn, 7 m., pagit, Mbo 
A shrub or small tree rarely exceeding 10 meters in height, 
with slender branches and rather small, thin, and pointed leaves, 
occurring from southern Luzon to Mindanao at low elevations 
with evenly distributed rainfall. The fruits, produced in the 
axils of the leaves, are nearly 3 centimeters in diameter, 
subrotund, somewhat flattened, yellowish to red. Fleshy, acid, 
and edible. Not in cultivation. 

Kamanitus. See Kamani 
Kama NLA. See Tulana 
Kamansi See Breadfruit 
Kamansilk. Sec Kamunchile 
Kamantikts See Knmamhile 
KamantiLIR. See Kamanchile 
Kamantis. See Tomato 
Kamakib. See DalinRi 
KAMARsn.es See Kamanchile 
Kamasi. Sec Bieadfruil 
Kamasteles. Sec Kamanchile 
Kamatamata See Bayanti 
Kamatatauna See Kubili 
Kamatis, See Tomato 
Kamatis-Bunuok See Tomato 
KAMATsfiLE See Kamanchile 
Kamaya See Mah61o 

t KAMBOG. Ditlcniu mindannevsr Elm DILLENIACEiE 

Local Name. Kambog, A 

A very ornamental, medium to large tree, with large, dark 
green, coarsely serrated leaves, and large, handsome, yellow flow- 
ers, followed by green, smooth, very acid fruits about the size 
of a medium large apple. The interior of the fruit and the 
large, thick, fleshy sepals are of edible and make a good pre¬ 
serve. Found in Mindanao at low elevations. Recently domes¬ 
ticated, and fruited at Lamao 1919, (Plate XXVII 6) 

Kambot. Sec Adlay 

*KAMBU. Pennisetum amtrieanum Schu GRAMINEA3 

A tall, annual grass, up to about 2.5 meters high. The small, 
gray-blue grains are assembled in a cylindrical spike, 10 to 
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20 cm. long, and 2 cm. thick. Of luxuriant growth, and may 
be grown from sea level up to at least 800 meters altitude. In¬ 
troduced in 1921. 

Kambug. See Katmon 

tKAMI. Cvnnamomnm mindanaevse Elm. LAURACE.E 

Local Names Cane la, Za.; kamx, D., L ; kal&gag, Mbo. 

A small tree about 10 meters tall, of straight, upright growth 
and slender branches with smooth, pale green bark. The leaves 
are rather small, pointed and leathery. The flowers are small 
and inconspicuous and followed by numerous small, steel-blue, 
shining, one-seeded fruits. The leaves at a certain stage, and 
the bark have the flavor of cinnamon. The tree is fairly com¬ 
mon in the forests in Bukidnon and Zamboanga, at an elevation 
from 400 to 900 meters with rainfall of equal distribution 
throughout the year. The bark, which is very similar to the cin¬ 
namon of commerce, was collected and exported as cinnamon 
during the Spanish regime, and the tree deserves investigation 
as a possible source of cinnamon. Planted at Lamao where it 
has made a moderate growth. 

KAMIA Averrhoa btlimbi L. OXALIDAOEA2 

Local Names: Iba, V, T.; tluru, I., kalamiaa, T.; kolmgtua, V.; kal- 
tnuyae, T.; kamiaa, T.; kolona.uaft, T ; piaa, II. 

A small tree, 5 to 10 meters high, with pinnate leaves, small, 
pointed, velvety leaflets, and oblong, greenish, very acid fruits, 

4 to 6 centimeters long, produced on the stem and larger 
branches, suitable for preserves. Native of tropical Asia. Com¬ 
monly cultivated. Succeeds the best at low elevations, where 
the rainfall is of equal distribution, and in sheltered situations. 

A form with sweet fruits has recently been discovered. 

Kamiding See Kamiring 
Kamiging See Tongo 
Kamiung. Sec Barobo and Kamiring 
Kaming. See Kaminng 

t KAMINQI. Litchi jthilipjjtneneit Rdk SAPINDACEA3 

Local Names* Ahtpag-amo, alupag-kalabau, T.; alupak, T.; auingnai, 
Pan ; bahok, D., Mbo.; ha lit, V ; balaUgae, Mbo ; btigva, S ; kageakan, V.; 
kagaakaa, B.; katntngi, T. 

A tree of medium size, about 15 meters high, found from cen¬ 
tral Luzon to Davao, Mindanao, from sea level to 500 meten 
altitude. The leaves are pinnate, with 2 to 3 pairs of leaflets, 
pointed, leathery, dark green and shining above and grayish 
beneath, quite similar to those of the litchi. The fruits are 
borne in loose, terminal clusters, and are 3 or more cm. long, 
roundish oblong, slightly longer than broad, with a tough leath- . 
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ery “shell” covered with short, angular, spiny projections, en¬ 
closing a rather scant edible pulp in which is embedded a large 
seed. Not in cultivation. 

f KAMI RING. Semeearpua cuneiformvt Bo AN AC ARDIACEA2 

Local Names. Agds, anagds, V.; tSpan. B ; learning, P., T.; kamidmg, 
Mt.; kamiling, Mt ; kamtnng, I., 11.; lanpas, V ; lib as, Mt ; ligas, P., T.; 
pakan, Mt. 

A shrub or small tree up to 6 meters high, common m dry 
thickets at low elevations in Luzon and the Visayas. The fruit 
is borne in clusters at the end of the branches, and resembles the 
cashew in form but is smaller, and is red, fleshy and edible. 
Not cultivated. See also Muling. 

Kamisan See Tamiaan 
Kamoninu. See Limoncito 

KAMOTE. Ipomoea batatas L CONVOLVULACEAE 

Local Names: Gattok, Mt.; ka-mote, (all dialects; of Aztec origin); 
lapni, Mt; lokt-o, Mt.; pahgi-bagtm, S.; tiffm, V ; tugi, Mt. 

A perennial, creeping, spreading, herbaceous vine, native of 
tropical America, cultivated as an annual for its starchy, fleshy, 
edible root, succeeding from sea level to well above 1,000 meters. 
The leaves boiled are also eaten. Average starch content 20 
per cent, with wide variation according to the variety, soil, and 
climate where grown. The most important root crop in the 
Philippines, of which many native and imported varieties are 
cultivated. The sweet potato. 

The following native variety names have been recorded, of 


which many unquestioned 

are synonymous: 

Ambay-tinambang, V. 

Bma-ay, D 

Amongdong, D. 

Brnglo, B. 

Amorosa, B 

Bokoboko, B. 

Asinan, Bu. 

Budjang, S. 

Bah&n, Za. 

Buga gay, L, 

Balaan, Mt. 

Bulakena, B. 

Balagon, Zu 

Bulao, Bu 

Balaguayon, Bu 

Bulog, Bu. 

BaJaguang, Bu. 

Bulakauan, Bu 

Balangkauitan, Bu. 

Buroatus, V. 

fialidbiran, Bu. 

Bundutakuda, L. 

Balikuay, Bu. 

Burakao, Bu. 

Balinbalin, Bu 

Burnt, L. 

Baling, D. 

Butiga, Bu. 

Balugo, Bu. 

Danapa, L. 

Bangala, L. 

Dangarimban, L. 

Bankag, C. 

Bauis, Bu. 

Batriat, Mt. 

Dikabagin, L. 

Baygam, Mt. 

Bulog, Mt. 

Beriberi, B. 

Dumokot, Bu. 
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Gaire, B. 

L^agilay, L. 

Gapas, D. 

Lampako, Bu. (Syn. Lampanay) 

Gau&nhon, Bu. 

Lampanuy, Bu 

Gihang, Mt. 

Lamputi, Bu. 

Gilang, Bu. 

Langbayon, Bu 

Ginarobaaa, V 

Langdangag, Bu. 

Gmarofta, V. 

Lantarosa, Bu. 

Ginombayan, Bu. 

Linauagun, Bu 

Gomanmng, I) 

Lumabog, Bu 

Gumangung, L. 

Lum&kang, L. 

Gundarusa, L 

Lungau, L 

Hidanao, Mt. 

Magallaneg, B. 

Inampay, I/. 

Makalimpan, L. 

Innpug, Bu. 

Makanyag, Bu., L 

Tnasuang, B 

Malanao, Bu 

Inglao, Bu. 

Malukamba, C, L 

Inmgkanto, B. 

Mampay, Za. 

Kaagarao, V 

Mandulia, Bu 

Kabaii, Bu 

Manila, D 

Kabulan, V 

Mankag, G 

Kagamat, C 

Manugiung, Bu. 

Knhodo, V. 

M<aragadan, B. 

Kaigbao, V 

Melokena, V 

Kalabasa, 55a. 

Minurak, L. 

Kalatm, Bu. 

Miruga, Bu 

Kalayuban, Bu 

MiRamia, Bu 

Kalauag, Bu 

Mugaol, Bu. 

Katuniat, L. 

Muntud, L. 

Kaluitang, C 

Nato, C., L. 

Kamani, Bu 

Nito, C. 

Kanegro, V. 

Nukut, C 

Kangkong, Bu, t C. 

Oakal, Mt. 

Karuang, B. 

Okayon, D. 

Kanyag, Bu 

Oyop, D 

Kapatan, L. 

Panikapan, L 

Kapayaa, Bu. 

Palapog, Bu. 

Kapupo, Bu. 

Panlan, L 

Kasulug, L 

Palong, Mt. 

Katukud, L. 

Paaok, Bu 

Kaua-kaua, Bu. 

Patoki, Mt. 

Kayomyoman, Bu. 

Pikuayan, Mt 

Knialabit, B. 

Pukal, Mt 

Kinauayan, V. 

Pulutan, Bu 

Koliaau, Za. 

Sabat, Bu. 

Kolongkot, Bu 

Sagonot, D. 

Kuitan, Za. 

Sallat, S. 

Kulalong, Bu. 

Saluping, S 

Kulikut, 0. 

Samboangan, L. 

Kupaya, L. 

Sandaui, Za. 

Krusao, C. 

Saofen, C. 

Laga, Bu. 

Sig-id, Bu. 

Lagang, D. 

Silay, L. 
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Silipon, Bu. 

Simonol, S. 

Sinamporado, V. 

Smofi, Za 
Siokon, Za. 

Siuron, Bu. 

Sugahak, Bu. 

Sumao, B 
Tabon f D. 

Takulag, C. 

Talapukon, Bu. 

Kahotb-de-Moeo. See Cassava 
Kamote-Kahoy See Cassava 
Kamoting-Kahoy. See Cassava 
KamuUNG. See Muling 
Kahunbil. See Kamanchile 
Kamunte-Kayo. See Cassava 

KANARI. CananuvL commune L, BURSE RACEME 

A large, attractive tree, with odd-pinnate leaves, native of the 
Sunda Isles, adapted to low elevations with abundant and well 
distributed rainfall. The fruit contains a nut, a little smaller 
than the pili, containing 2 to 3 kernels of excellent flavor and 
quality raw or roasted. There is one tree fruiting in Talisayan, 
Zamboanga. 

Kanas-Kanas. See Anilau 
KanuiAt. See Bulao 
Kansiis. See Romani and Tamil 
Kandis. See Binukao and Kariifl 
Kandol. See Kondol 
KaNdongiSOL. See AJpay 
Kandopi. See Hu am 
Kanining-Puti. See Korayap 
Kaniui. See Bayanti 
Kankampilan. See Mam tong 

KANKONO. lpomoca reptana Poir. CONVOLVULACEj® 

Local Names* Dalangog , galatg&t, II ; kanJcong, B. t P., T., S ; tonk6ng f 
V.; tankung f S 

A spreading, trailing, smooth vine, native of the Old World 
Tropics, growing in swampy land and shallow, stagnant water. 
Of wide distribution, up to at least 600 meters elevation, and 
common in the markets, but not cultivated. The tender leaves 
are boiled and eaten as greens. Closely related to the karaote. 
Kanobong. See Yabia 

f KAN SI. Cxtrue hystrix var. bohoteneU Wes RUTACEA2 

Local Name: Kami, V. 

A small, thorny tree, rarely exceeding 4 meters in height, 
with dark green, shining leaves and broadly winged petioles, 


Talingi, C. 
Talukambang, C. 
TimboloBan, D. 
Tinugabang, V. 
Turay, Bu, 
Turun, L. 
Uatakaaulug, L. 
Ubi-ubi, D. 

Ukab, B. 
Yuntukan, Bu. 
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bearing oblate, juicy, acid fruits, a little smaller than the kalpi; 
may be used like the lemon and makes a fair ade. Bare in culti¬ 
vation* Susceptible to citrus canker. 

Kantataba. Sec Purslane 
Kantol Sec Santol 
Kanubi. See Antol 
Kanuhay. See Katun 
Kanyan. See Inyam 

KAO NO. Aienga ptmmta M PALMiE 

Local Names. Ambling, Pan.; bahi, V.; bagdtbat , bagobat, bat-bat , 
habwk, kidiok, ihu)k, ul*oy t igok t hibiok V.; hilwk, Mbo ; irok t Zb ; kabo- 
negro , kaong , pngahan, T.; rapitan , II ; twafc, S.; uwau, V 

A palm attaining a height of 12 meters, with fairly stout 
trunk and pinnate leaves, to 8 meters long; native of India 
to Malaysia. Sago is extracted from the trunk, wine and palm 
sugar is obtained from the young inflorescence, and an excellent 
preserve is made from the immature seeds boiled in sugar. 
Of wide distribution at low and medium altitudes, but of little 
economic importance. The sugar palm. (Plate Villa) 
KAi’AYA See Papaya 
Kapi. See Coffee-Arabian 
Kapilan. See Anipay 
Kafinig. See Lapin i 
Kapitan See Mundann 
Kara. See Balubat 
KarabAsa. See Squash 
Karakala See Cowpea 
Karamay. See Iba 
Karamiras. See Korayap 

* KARAN DA. Carista carandan L APOCYNACE^I 

A large, thorny shrub, of Indian origin, with roundish oblong, 
black fruits of about the size of the ciruela, but with dark-red 
acid flesh, containing a number of small, flat seeds. Excellent 
for preserves. Of recent introduction. Fruited for the first 
time at Laraao, in 1915. 

Kakayo. See Bui Ala 
Kardis. See Radios 
Karxbanc See Segidtlln 

f KARIIS. Gamma lateriflora B1 GUTTIFERvE 

Local Names. Bunag, I.; kandit, Mbo.; katiw, Bu.; katoht, II.; mala- 
dambo, T ; iaklang-avak, P., T.; turobeto, Neg.; uyau, B. 

A small slender tree about 8 meterB in height, of wide dis¬ 
tribution from northern Luzon to Mindanao at low elevations. 
The leaves are opposite, 10 or more cm. long, pointed and thin. 
The flowers, borne in the axils of the leaves, are small and white, 
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and are followed by small fruits, 26 mm. across, with scant, 
edible, acid flesh. Not in cultivation. See also Kabangla. 

t KARIMUQ. tSaurauia a vc liana Elm. DILLENIACE.® 

Local Names : Barmg, D ; bolobolo, Bu.; kaUmug, Bu.; karvmuy, L. 

A small tree about 7 meters high, found in the interior of Min¬ 
danao at an altitude between 700 and 900 meters, in regions with 
abundant rainfall of equal distribution. The leaves are ellip¬ 
tical oblong with rounded or pointed tip, dark green above and 
russeted beneath. The flowers are white, borne in small clus¬ 
ters in the axils of the leaves, and are followed by small, fleshy, 
edible fruits. Not in cultivation. 

Kabkay. See Iba 
Kabookoc. See Y&mbo 
Kab6t. See Nami 
Kar6ti. See Nomi 
Kabugkog. See Aden# 

Kabumamis. See Orange 
Kasafl6ra. See Gramtdilla 
East. See Sapang 
Kasim um. See Cucumber 
Kasira. See Chile 
KasoY. See Cashew 
KasuIt. See Dauag 
Katafang. See Antol 
Katayan. See Adlay 
Katigbi. See Adlay 
KATIMON. See Cantaloupe 
Katm6n. See Bayam 

t KATMON. Dtilema phihppinenais Rfe DILLENIACEA3 

Local Names; Balali, I.; biskan, bthis, Mt.; balobayauk, V ; dingtn, Zb.; 
kulambugi, L.; kambug, S.; kat/m/m, B., C, V , P., S., T ; kalambok, kulam- 
bug, D.; paldli, II., I., Pan., Za.; pamanmulwv, Pan 

An ornamental, medium-sized tree, 10 to 15 or more meters 
tall, with compact crown and dark green, coarsely toothed leaves. 
Of wide distribution at low elevations. Best suited to regions 
with rainfall of equal distribution throughout the year. The 
large, handsome white flowers are followed by roundish to some¬ 
what flattened, green, smooth fruits, 6 or more cm. across. 
The' green, fleshy, acid locules containing a few small seeds, are 
twisted spirally, and are enclosed in the persistent, fleshy sepals. 
Excellent for preserves. Rarely cultivated. See also Bayani. 
KatmOn-Bayani. See Bayaai 
Katout. See Baniti and Kariia. 

Katuday. See Katuray 
Katubuk. See Kalunay 
Katuut. See Malabu 
Katumbal. See Chile 
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KATURAY. Sesbunta giandiflora Pars. LEGUMINOSJE 

Local Names Diana , P ; yauai-yauai, V.; katuray, X , Pan*, T.; katuday, 
1L 

A small tree of upright and rapid growth, 5 to 10 meters high. 
Native of India and Malaya. The leaves are pinnate, with small, 
oblong rounded, thm leaflets. The flowers are large, white and 
fleshy, followed by long, slender pods 40 to 60 cm. long. Both 
the flowers and the tender pods are boiled and eaten as a vege¬ 
table. Of wide distribution at low altitudes, where it succeeds 
in both dry and moist districts, and is commonly planted along 
roads and boundaries. Not cultivated. 

t KATURI. Garcinia venuUma Cy. GUTTIFER® 

Local Names Dago-bngo, V ; bVukau, bimug, T ; buimg, 1., buneg, II.; 
gatasan, T.; A cdugkog, T ; hanumay, II ; katuri, I.; mangala, S.; malahod, 
Mt; pedis, P.; pens, T.; taklnng-analc, P.; T. 

A tree of medium size, about 12 meters high, with large 
oblong, leathery leaves, and of wide distribution in low and me¬ 
dium altitudes. Succeeds even where there is a long dry season. 
The fruits are axillary or terminal, 4 to 6 centimeters in dia¬ 
meter, subrotund, somewhat flattened, green, acid, containing 
several flat seeds. Eaten with fish by the Filipinos, and would 
probably make a good preserve. Recently domesticated. See 
also Malabu. 

f KAUAT-KAUAT. Chaetomorpha crtusa Kutz See Algae 

t KAUAT-KAUAT. Gracilarui eucheumoides 11. See Algae 

Kauayan. Bamboo in a generic sense 

Kauayan-Bayugin. See Bolinan 

Kauayan-China. See Bolinao 

Kauayan-Gid. See Bamboo 

Kauayan-Hob£ro. Soe Bolinao 

Kauayan-no-Bayoc. See Bamboo 

Kauayan-noa-Dalusa. See Bolinao 

Kauayan-Pot<5g. See Bamboo 

Kauayan-SiItan Bee Bamboo 

Kauayan-TinIk. See Bamboo 

Kauayan-TotAo. See Bamboo 

Kaubi See Dalubi 

KaCmpano See Bangdr 

Kayakijat See Guava 

KAYAM. Inoearpus edulu For. LEGUMINOSAi 

Local Names’ Kayam, V.; Mbo ; kiama, C 

A medium to large handsome tree with (Simple, pointed, 
leathery leaves, and small, greenish white flowers followed by 
kidney-shaped pods, containing a large bean. Of Polynesian 
origin, where it is a staple food in some archipelagoes. Boiled 
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before they are quite ripe the beans resemble a chestnut in fa¬ 
vor and are very nutritious. Succeeds best at low altitudes where 
the rainfall is of equal distribution with no prolonged dry pe¬ 
riods. Found sparingly in Cebu, Bohol, Jolo and the north 
coast of Mindanao; numerous large trees grow in Pangi, 
southern Cotabato. (Plate XXXV b) 

Kayapi. See Kaiapi 
Kayoqkog. See Lapini 
Kayokog. See Adang 
Kayos. See Naim 
Kaytatanag. See Baiubat 

* KECHAPI. Sandorxcum radmtum Kg. MELIACEA3 

A large tree with trifoliate leaves, native of Malaysia, bear¬ 
ing a fruit quite similar to the santol but smaller. Of recent in¬ 
troduction. 

Kkdbng. See Anilaa 

* KEMILI. Coleus rotundifolivs Chev. & P. LABIATjE 

A perennial herb, about 30 cm. high, and opposite, rounded 
leaves. Native of the Old World tropics; and cultivated as 
an annual in many parts of Africa, Ceylon, Malaya, and the 
Dutch East Indies, for the starchy tubers, somewhat smaller 
than the potato. Eaten like the potato. Reported to yield 
from 30 to over 40 tons of tubers per hectare. Easily prop¬ 
agated from cuttings. Kemili is the name of this plant in 
Sumatra. Introduced in 1921. Adapted to low and medium 
altitudes. 


A small, shrubby, Bpiny tree, indigenous to Ceylon. The 
leaves are quite thick, light green, velvety and pointed. The 
flowers are small and greenish, borne in the axils of the leaves, 
and are followed by dark purple to black, velvety, juicy, acid 
berries, 2 to 2.5 cm. across, containing several small seeds. 
Suitable for preserves Recently introduced, and fruited for 
the first time in 1916 at Lamao. Very productive and suc¬ 
ceeds in both a moist and dry climate, from sea level to an 
elevation of 800 meters. 

Kiakia. See Dao 
Kiama. Soe Kayam 
Kdal. Soe Cowpea 
Kibaoono. See Adlay 
Kimono. See Barobo 
Kiwis. See Radios 
Kiuns. See Kalonay 
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Kilkjlang. See Anip6y and Pat&m 
KIMFOY. See Gabi 
Kinamboy. See Turmeric 
Kinanda. See Rice 
Kindis. See Tamil 
Kingikgi. See Kalpi 

t KINUBO. Rubvt moluecanun L. ROSACE,® 

Local Names* Bunut, bunbunutan, ML; day am if, V.; gogolut, ML; /emu- 
bot, kobot, pakamt, ML; eaiampimt, Za.; nampinif, S.; sapinit, 1), Mt ; ffiif, 
Mbo.; sajnngit, L 

A trailing, flexible, slender bramble, with canes 2 to 3 meters 
long, and short spines. The leaves are three lobed, dark green 
above and velvety and russeted beneath. Of wide distribution, 
occurring from northern Luzon to Palawan, Mindanao and Sulu, 
from sea level to 1,100 meters. The fruit is small, 1 centi¬ 
meter in diameter, red, juicy, sweet and edible, but insipid in 
flavor. Not cultivated. 

Kinubot. See Kinubo 
Kinyan See Inyam 
Kiol. See Mnlungny 

t KIRINI. Diotcorea lusonensvt Scr. DIOSCOREACEA2 

Local Names: Aribubu , II.; kamangeg , II ; kirini , T ; mayaibang , T.; 
paku, T.; ubag, T.; 

A perennial herb, with a slender, annual, smooth, twining 
vine and rather narrow, pointed leaves. Native of Northern 
Luzon to and including Laguna and Batangas at low elevations 
under varying climatic conditions. The long, slender tubers, 
rarely more than 6 cm. across, are collected and eaten like 
potatoes. Not cultivated, and of little if any value for domes¬ 
tication because of the difficulty in digging the tubers. 

f KIROV. Diotcorea dwaricata Bo. DIOSCOREACEjE 

Local Names: Balvaltag, V., bulm, T.; duyan, Pan.; dulian, durum, II.; 
kiroy, T ; kobay, T.; pakit, T.; ubay, T. 

An annual, twining vine, with round stem, sparse, Bhort 
spines, narrow, pointed leaves, and perennial, long, slender, 
fleshy tubers, attaining a length of over 2 meters. In Luzon 
from Pangasinan to Bataan and Laguna at low elevations and 
varying climatic conditions. Gathered and eaten baked or 
boiled, when it is grayish and of fair quality. Because of the 
long tubers which descend vertically into the soil and therefore 
are difficult to dig, the plant is of but little potential value for 
domestication. 

Kibabug. See Boron a 
Kitikot. See Chile 
Kitjis. See Kadioe 
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* KLEDANQ. Artocarpus lancacfoka Rxb. MORACB® 

A small, upright tree, native of Malaysia, bearing edible 
fruits* Of recent introduction. 

Kobag. See Rirdy 
Robot. See Kinubo 

KODO. Paspalum Bcrobiculatum L GR A MINE.® 

An erect, rather slender, tufted, perennial grass, 50 to 80 
cm. high. The native kind is of little if any value as a grain, 
but a form grown for this purpose in India was introduced in 
1921. The grains are small, dark and flattened. The chief 
value of this plant is that it will produce a crop on land too 
poor for the profitable production of other crops. Suited to 
low and medium elevations, 

KOHLRABI. HraBBica oleracta var caulo-rapa Hort CRUCIFER® 
A biennial herb, cultivated as an annual for its fleshy, turnip¬ 
like stem, which is eaten like the turnip and rutabaga. Native 
of Europe. Succeeds well at an altitude of 1,200 meters, and 
has been reported to grow at medium to low elevations and 
there produce better than any other species of Brassica . 
Kokobod Seo Titao 
Koldaran. See Adlay 
Kouday. See Lyon Bean 
Kouns. See Kalnnay 
Rolkolnog. See Pangao 
Kologo. See Cashew 
Kolonauas. See Raima 
KolOt. See Naim 
Roltjis. See Radios 
Komkompilan See Malufigay 
RomOntos. See Ramanchfle 
Romontbes. See Ramanchfle 

KONDOL. Beninca*a hutpida Cgn. CUCURB1TACE® 

Local NaubS’ Kandol, V ; kortdol r Iv, T.; maknga t T ; rodaU B., tam~ 
bulok , Pal ; tibiayan, V ; tabugok, Zn 

An annual vine of general distribution, which is usually 
trained to grow on an arbor, but may also be grown like the 
watermelon; believed to be a native of tropical Asia. The 
large, melon-shaped fruits, attaining a length of 40 cm,, nearly 
ripe, are eaten as a vegetable, boiled, and the mature peel, can¬ 
died, is delicious. Adapted to medium and low elevations. 
Kopahan. See Kabuyao 
Kopani. See Pattrai 
Kopapay. See Lingaro 
Kopsn. See Orange 
Kopyao. See Teraana 
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f KORA YAP Aglata glomerate, M MELLACEAS 

Local Names* Bayanti, T ; Bulog, B.; kanmvng-puh, karamirae, fcora- 
pnp, Bu ; kultng-manok, T.; mata-mata, euplugan, S.; titrungao, Mt 

A small to medium sized tree, from 5 to 12 meters tall, with odd 
pinnate leaves. The fruits are produced 3 to 6 or more, in axil¬ 
lary clusters, and are round, up to 25 mm. in diameter, orange 
red and velvety, with edible pulp. Prom Luzon to Mindanao at 
low and medium elevations with abundant and well distributed 
rainfall. Not cultivated. 

Kobot. See Nnmi 
Kosino. See Cashew 

t KOTMO. Vaennivm whitfordu M ERICACEA3 

LOCAL Names. Fafalong, gut mu, kutmo, lunong, Ml., panikapol, Neg 

A shrub or small tree 1 to sometimes exceeding 7 meters in 
height, of upright growth and small leaves. The fruits are 
produced singly in the axils of the leaves, and are small, black, 
juicy, subacid, sweet and of excellent flavor Found in the 
Mountain Province in altitudes above 675 meters, and in some of 
the Visayas. Not cultivated. 

Kotmok. See Dnlinai 

t KUBILI. Cubxlxa blancm B1 SAP1NDACEA3 

Local Names: AtUang, Mt , bakauni, Ml«> , tbvh, kiibili, Icamatatahna, 
kahili, lubi-lubt, malaangi ng, T ; tabu a, V.; lalalang, I 

A medium sized tree, with compound leaves, attaining a height 
of 8 meters or more, of wide distribution, but not abundant, in 
the forest at low and medium elevations. The fruit is roundish 
oblong, 5 to 6 cm. long, bright green, spiny, and contains a round¬ 
ish-oblong nut about 3 cm. long, of excellent quality, roasted or 
hoiled. Of recent domestication. (Plate XXXV c) 

KUCHAI. Allium tuberosum Rxb. LI LI ACE AS 

Local Names* Kvchui, gunda, T. 

A perennial herb the leaves of which are used for flavoring. 
Cultivated to a considerable extent near Manila and quite widely 
distributed throughout the Philippines but not extensively grown. 

* KUCHING. Nephehum malatensr Grif. SAPINDACEAE 

A tree bearing an edible, very little known fruit, native of 
Malaya. Of recent introduction. 

Kudis. Sen Radios 
Kitdlaban. See Adlay 
KuGfTis. See Banago 
Kukubitan See Pakupis 
KulAlo. See Turmeric 
Kttlambuc;. See Katmon 
Kuuad. See Bulso 
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Kuuat* See Bui so 

Kuulbm. See Binukao 

Kulino-Man6k> See Korayap and Pi Idle 

Kuluris. See Alpay 

Kulyau. See Turmeric 

KcKan. See Banago 

KumbAsa. See Squash 

* KUMQUAT. Fortunella japomca Swg RUTACEiE 

A shrub or small tree 2 to 4 meters high, probably a native of 
Cochin-China, with roundish to oblong, orange-yellow fruits, 3 
cm. or more in diameter, with a sweet, edible rind and acid pulp. 
Eaten or preserved. Of recent introduction. Should be grown 
at or above an elevation of 300 meters. Resistant to citrus 
canker. 

t KUNAKUN. Elaeocarpu* calomala M. ELAEOCARPACEAC 

Local Names. Bongam, T.; bunsduk, V ; hungo, kalomala, T ; kurutkun, 
Mt.; V ; maglumboi , malaropd, ungo t T 

A spreading tree, 7 or more meters in height, of rather rare 
occurrence, distributed from northern Luzon to the Visayas at 
medium elevations. The fruits grow in clusters of 3 to 5 or 
more, on the bare branches, and are 3 to 3.5 cm. long and 2 cm 
or more in diameter, purplish red to almost black, smooth, with 
red flesh, rather dry, subacid, and somewhat astringent. Eaten 
out of hand raw and would probably make a good preserve. Not 
in cultivation. 

KUNAU. See Bobonao 
Kunig. See Turmeric 
KUPKUP. See A dang 
KobajGDA. See Pakupis 
KubOmpang. See Hangar 
Kubaram. See Balubat 
Kotakut. See PatAm 
LAB A. See Mango 

Labanob. See Guan&bano and Radish 

Lab as. See PulAo 

Labnit See Kalapi 

Labo. See Nami 

Labog. See Gabi 

LABtfG. See Bor6na 

Labung. See Bamboo 

Lada. See Chile 

Lagbay, See Gabi 

Laial. See Ginger 

LaIya. See Ginger 

Lagiauat. See Palanau and Ragim 

Lagilay. See Citron 

LagOt. See Lingaro 

Laguan. See Buldla 
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Lakalan. See Citron 
LakAngan See Tulana 
Lakaubi. See Dalubi 
Ialamasil*. See Rukam 
Lalingot. See Lunau 
Lamangog See Dalinsi 
IAMBUG See Adartg 

fLAMIO. Draconionuhtm edulv Sk ANACARDIACEAS 

Local Names A duns, T ; alauthau, V ; amngvt, C.; anangtng-putx, T.; 
batoun, bih-bih t V ; bw. Pan ; Iflwwi, malavyo , T ; ulundu#, V. 

A fairly large tree, up to 20 meters high, with a handsome, 
round, leafy, dark green top The leaves are pinnate, with 8 
to 12 pairs of hairy, pointed leaflets. The small flowers are 
borne in panicles, followed by yellow, roundish, flattened fruits 
3 to 4 cm. across; the scant, subacid flesh containing a large seed. 
Of wide distribution from northern Luzon to southern Mindanao 
at low elevations. A good ornamental shade tree. 

Lamparahan. See Bulso 
Lampakan See Banago 
Lampuyang See Turmeric 
Lamuan. See Bamboo 
Lamudias. See Adlay 

•LAMUTA. Cynovietra eaultflora L LEGUMJNOSjE 

A small tree of upright growth, native of Malaya, usually with 
several trunks, on which are borne the fleshy, wrinkled, subacid, 
pleasantly flavored pods, which are suitable for preserves, and 
which would probably make a good jelly and ade. Recently 
introduced. Adapted to low altitudes with rainfall of equal dis¬ 
tribution throughout the year. 

Lamuyo See Rice 

f LAN AGON. Flarowtvi cuphlrhia M FLACOURTIACEA5 

Local Names ffaltUauati, D ; landgan, Bu ; nanagart, Za.; nugtnagtn , 
IX; oruj*ag f Mbo 

An arborescent shrub about 5 to 8 meters high. The leaves 
are elliptical-oblong and pointed, coarsely crenate, of a beautiful 
rich wine color when tender. The fruits grow in the axils of 
the leaves and are about 2 cm. across, roundish, dark purple, 
smooth, shining, subacid, and edible. Occurs in Mindanao in re¬ 
gions of well distributed rainfall at medium elevations up to 900 
meters. 

Langa. See Sesame 
LAfiOAH See Kamirmp 
Langaijisay. See Mankil 
Langdang. See Sago Palm 
LAftGis. See Sesame 
Langtsan See Mankil 
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Langnikit. See Ayo 
Langka. See Jak 
Lanka* See Jak 

t LAN NO. Spondiaa pmnata Kurz ANACARDIACEJE 

Local Name** Abihod , V ; aduaa, T.; alumbxkod, alubtkod, V ; exhibition, 
T-; alubihid, Bu.; baliud, D ; lanno , I ; lanu, I ; libas, V., C , S., T.; tubas, B. 

A rather tall, deciduous tree of wide distribution at low alti¬ 
tudes, in both dry and moist regions, bearing yellowish, sweet, 
edible fruits of about the size of a large ciruela, to which it is 
inferior. Rare m cultivation. 

Lansona. See Shallot 
Lans6nes. See Lanzon 
Lanu. See Lanno. 

LANUTAN. See Mab61o 
LanOtan^Puti. See Muling 

LANZON. Lansium domesticum J. MELIACEA3 

Local Names: Bobon , V.; bogko, Bu ; biwhan, Mbo, S , buan , Mbo.; 
bulahan, V.; kaBbongan, Mbo ; lansottes, T 

A small, handsome tree, 5 to 8 meters high, with compound, 
dark green leaves, bearing the fruit on the stem and larger 
branches, in bunches like the grape; native of Malaysia. The 
fruits are considerably larger than the grape, yellowish, velvety, 
with a thick, tough skin, containing a translucent, subacid pulp of 
excellent flavor. Eaten as a dessert fruit. Of local distribution 
in Mindanao, Cebu and Laguna Requires abundant rain of 
equal distribution for good success. May bo grown up to an al¬ 
titude of 750 meters, but the best fruits are produced at low 
elevations. Cultivated quite extensively in Laguna for the Ma¬ 
nila market. (Plates X b and XXIV h\ 

LapAya. See Papaya 
Lapi See Anilau 

t LAPINI. Eugenia xanthaphylUi C B U MYRTACEjE 

Local Nam$s: Apnig, B ; balakbah , Zb.; baiakbak, II ; btelof, bmlot-eapa, 
T.; kapinxg, B.; hayogkog, T., lapmig , B , malawmbo, T ; mnUitam^y, T, 
V.; panglongbuyon-daradwdisan, II ; Unnpoy gubat, T , tampoy, T. 

A medium-sized to quite large tree 20 meters in height, nearly 
related to the yambo; of wide distribution in low and medium 
elevations. The leaves are rather narrow and pointed. The 
red fruits 2.6 cm. in diameter, borne in terminal or axillary 
clusters, are fleshy and edible. Not m cultivation. 

Lapikio. See' Lapini 
Laptops. See Carambola 
Lapni. See Kainate 
LaTHISAN. See Unlitnc 
Latnit. See Anilau and Panaao 
Lara. See Chile 
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Laba-Malara. See Chile 
Lara-sa-sa-Yolbn. See Pepper 
Lasa. See Nips 
Las <5 See Garlic 
IjAsona. See Onion 
Lauag See Turmeric 
IjAuab. See Pulao 

* LAURIVA. Psidtum laurtfohum Bg MYRTACEAE 

A shrub or small tree of slender habit, and rather small, 
pointed leaves, native of Central America. The fruit is quite 
similar to the guava, but with thicker meat, 6 or more cm. across, 
very acid and having comparatively few seeds, assembled in the 
center; suitable for preserving. Succeeds under the same condi¬ 
tions as the guava. Of recent introduction and fruited at Lamao 
in 1919. “Lauriva” is a contraction of “laurel guava." (Plate 
XXVII c) 

IJ.YA. See Ginger 
Layohan. See Iba 
Lechuoa See Lettuce 

LEEK. Allium porrum L, LIL1ACE.® 

Local Name* Puerto, Sp. 

A perennial herb, indigenous to the Mediterranean countries, 
grown as an annual for its blanched stems and leaves, and used 
for flavoring or eaten raw. Rarely cultivated, and does not grow 
well below an altitude of 600 meters. 

* LEM ASA. Artoearpua ehampeden Spr. MORACEj® 

A small tree, native of tropical Asia, somewhat similar to the 
jak. The fruit resembles a small jak and is said to surpass it in 
quality. Recently introduced. 

LEMON. Citrus Ivmonia Osh. RUTACEAES 

Local Name: Limon, Sp. 

A small, shrubby, spiny tree, 3 to 6 meters in height, the 
source of the commercial lemon, probably native to India or 
adjacent countries to the east. The native varieties are very 
poor and the fruit is rarely marketed. The following standard 
varieties have been introduced: Belair, Messina, Lisbon, Lisbon 
Variegated, Sicily, Thornless, and Villa Franca. 

LETTUCE Laetuea eaHva L. COMPOSITE 

Iaical Name: Lechuga, Sp. 

An herbaceous annual, grown for its large, succulent leaves 
which are eaten raw. Succeeds at all elevations, but gives the 
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best: results Above an altitude of 900 meters. Quite generally 
cultivated. 

Lus. See Adlay 

LlBAfi. See Kaminng, Manalu and Lanno 

LIBATO. BaseUa rubra L. BASELLACEjE 

Local Names; Alugbat t, V ; wrogbati, B ; doldola, S.; grama, T.; \laiba~ 
kir, II.; libato, T. 

A trailing vine with heart-shaped, tender, succulent leaves 
which are boiled and eaten like spinach, believed to be native of 
tropical Asia. Of fairly wide distribution, but cultivated to a 
limited extent only The native variety is of poor quality; two 
very superior varieties, one green and one purple, have recently 
been introduced. Should be trained over a low trellis. For low 
and medium elevations. One of the best vegetables suitable for 
“greens" of tropical origin. 

Lioas. See Kamiring and Manalu 
Likuto See Kalapi 

LI LI KOI. Passiflora edulte Sims. PASSIFLORACEA3 

Local Names: Flor de panwn, Sp ; maraflora, II ; pasi&n, gp ; pawn A- 
rut, T. 

A perennial climber of vigorous growth and trilobed leaves, 
of Brazilian origin. The fruit is roundish-oblong, 6 cm. long, 
purplish, smooth, the edible part yellow, sweet, juicy and of 
good flavor and contained in the shell-like rind. Whipped with 
sugar and a small amount of bicarbonate of soda this is said to 
make a delicious drink. The plant grows well at sea level but 
requires an elevation of 700 meters to fruit well. Has fruited 
abundantly at Baguio for several years. Rare in cultivation. 
LiMA-Liha. See Sapang 

LIME. Citrus aurantif oha Swg. RUTACE^E 

Local Name- Dayap, T. 

An arborescent, thorny shrub, 3 to 4 meters high, native of 
India and adjacent countries to the east; with greenish to lemon- 
yellow, roundish fruits, containing a pleasantly acid pulp that 
makes excellent ade. Of general distribution throughout the 
Philippines, but mostly of poor quality. The following standard 
varieties have been introduced: Bengal, Everglade, Kusaie, Ta¬ 
hiti and Trinidad. All forms except the Tahiti are very suscep¬ 
tible to citrus canker. 

LIMONCITO. Tnphattia trifotia P. W. RUTACEA5 

Local Names: Kalamansito, II.; kamalitot, T.; kamoning, T.; Umoneito, 
Sp.; Itmonnitong-hartila, tua-tua, suang-letutila, B ; mumtay-muntay, S.; 
wuhasuha, S.; tagwnvmam, Nag. 
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A spiny shrub of medium size, up to 8 meters high, native of 
south China, with trifoliate leaves, bearing small, dark-red, 
sweetish, somewhat resinous fruits, which are very good candied. 
Of general distribution but sparsely cultivated. Erroneously 
reported to be exported from Manila. 

LIMON-REAL. Citrus exeeha Wes. RUT ACE A3 

Local Name. Limon teal f Sp 

A large, thorny shrub, of vigorous growth, up to 5 meters high, 
with oblate, greenish to lemon-yellow fruits, a little smaller 
than the mandarin. Of fairly general distribution but not ex¬ 
tensively cultivated. The fruit is mostly very poor but occa¬ 
sional trees are found the fruit of which is unexcelled for “ade.” 
Susceptible to citrus canker. (Plate XXI a) 
Ljmonsitong-Kastila, See Limoncito 
Limuran See Kalapi 
Limyang. See Inyam 

t LINA8. Uvaria purpurea Bl. AN NON ACE A3 

Local Names: liinlalnkisaging, T.; linos, D ; bnvduuk, V ; T.; susong- 
kalabau, T , V. 

A semi-scan dent shrub, about 8 meters high, found from 
Luzon through the Visayas to Davao, at low elevations, but is 
not common. The leaves are rather large, hairy and pointed. 
The large, red flowers are followed by a cluster of kidney-shaped, 
fleshy, subacid, aromatic, edible fruits, which could probably be 
used for preserves. 

IJNAUNAIT, See Lunau 
I.INAY. See Anip6y 
LiAoa. See Sesame 
Lingaling See Lotus 
Linc.arau See Kalayo 

t LINQARO. Elaeagnus phihppinonsis Perk ELAEAGNACEA3 

Local Names. Alingdro, T ; ahinut, Iv.; banakin, Mt; baruntak, Bu.; 
kamdgsa, T ; kopapoy, Mt; la-got, Bu ; Ungaro, T.; malaimus, V.; padias, 
Mt. 

A climbing shrub, with small, alternate, pointed leaves, silvery 
white beneath; of wide distribution at low and medium eleva¬ 
tions, up to at least 900 meters. The fruits are oblong, 2 to 2.5 
cm. long, pale red or pinkish, smooth, with sour or Bubacid 
flesh of good flavor and would probably make a good preserve. 
Not in cultivation. (Plate XXIX 6) 

Linkamas. See Sinkamae 
Linba. See Gabi 
Lin sap. See Manalau 
LINTIAS See Bulfila 
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f LIPOTI. Eugenia cvrrann C. B R MYRTACEA3 

Local Names: Bahag, Mt; baligang, B.; igot, V.; Ivpoty T. 

A tree of medium size, 9 meters or more high, well adapted to 
humid regions with abundant and equally distributed rainfall. 
The fruits, up to 20 mm. in diameter, growing in compact clusters 
on the bare branches and mature twigs, are round, dark red 
to black in color, rather dry, but of a pleasant, acid flavor and 
contain a large seed. Eaten out of hand and made into wine, 
and would undoubtedly make good preserves A white-fruited 
form occurs sparingly. Of wide distribution at low and medium 
elevations from northern Luzon to the Vi Hay as but rarely culti¬ 
vated. See also Igang and Maigang. 

Lisanoay. See Turmeric 

LITCHI. LvLchi chmenem Son. SAPJNDACEA2 

Local Name: Lechia, T. 

A handsome tree of medium size, up to 10 or 12 meters high, 
with dense foliage, of Chinese origin. The leaves are pinnate; 
the leaflets rather narrow and pointed, glossy and stiff The 
fruit, about 2.5 cm. across, is roundish and produced in loose 
bunches; the translucent, pleasantly acid, juicy pulp, enclosing a 
large seed, is contained in a red, warty, thin shell Of good 
quality, eaten out of hand or dried. The litchi has been sparing¬ 
ly introduced for several years in low altitudes but has never 
fruited. Would probably succeed better at elevations above 300 
meters. 

f LITOKO. Calamus sp. PALM AO 

Local Names: Litoko, Mt, ttfu-u, 1. 

A climbing, spiny rattan, with rather coarse stem, attaining a 
height of 10 meters or more, bearing a round, scaly fruit m large, 
branched racemes. The fruit, which ripens in the last months 
of the year, attains a size of 25 mm. in diameter, and has semi- 
translucent, juicy subacid pulp of good flavor, separating readi¬ 
ly from the flesh, good eaten out of hand as a dessert fruit and 
would probably make a good preserve. Found at medium eleva¬ 
tions in Kiangan, Ifugao, and Nueva Vizcaya, northern Luzon. 
Plate XXV b ) 

Litsia. See Bulfila 
Llabanos See Guan&bano 
Lobian. See Ulaya 

* LOGANBERRY. Rubus Bp. ROSACEA2 

A strong-growing, trailing, evergreen bramble of uncertain 
origin, first grown in California; with large, reddish-purple, 
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juicy, subacid fruits of good quality. Recently introduced. 
Should not be planted below an altitude of 1,000 meters. 

LoJtno. In a generic sense applied to all ferns in the Visayas 

Lokto. See Knmote and Tongo 

Loloi. See Marang 

Lolokisen. See Mandarin 

Lomboy. See Duhat 

* LONEFO. Buchananiu latxfolxa Rxb. ANACARDIACE® 

A semi-deciduous tree of medium size, native of the dry 
forests of India to Burma, up to an altitude of 900 meters. 
The seeds have a delicate, nutty flavor, and are eaten raw, 
or made into sweetmeats. They also yield a wholesome oil. 
Recently introduced. 

LONQAN. Euphoria longana Lam. SAPINDACE® 

Local Name: Gmgmg, P., T. 

' A handsome, small to medium-sized tree, up to 12 meters 
in height, with compound leaves, the leaflets oblong, leathery, 
dark green and shining. The fruits are roundish, about 2 
cm. across, with a purplish, thin, shell-like covering, contain¬ 
ing an acid to subacid, translucent, juicy pulp enclosing & 
large seed. Eaten raw and cooked, or dried like the litchi. 
Native of India to south China. Of rare occurrence in the 
Philippines, where it has never fruited. Probably best adapted 
to medium altitudes. Thrives in regions with a long dry season. 
Longboy. See Dohat 
IajNGIH. See Sesame 
Lono. See Bauno 

* LOQUAT. Erxobotrya japomca Ldl. ROSACE.® 

A small, evergreen tree, up to 5 or more meters high, with 

oblong, pointed, dark green, stiff leaves prominently veined, 
native of China and Japan. The fruit, growing in terminal 
clusters of 8 to 16 or more, is roundish-oblong, 3 or more cm. 
long, brownish-yellow, more or less velvety, with yellowish, 
subacid, juicy flesh of excellent flavor and quality. Succeeds 
well at and above an elevation of 800 meters. Of rare occur¬ 
rence, chiefly in Cavite and the Mountain province. 

L0TU8 Nelumbtum nelumbo Dru. NYMPH ACE® 

Local Names: Bairn, T.; Imgaliny, ]].; eaua, C.; sukau, II. 

A perennial, aquatic herb, with large, round, peltate leaves, 
and exceedingly attractive, pink, red or white, large flowers, 
standing out of the water, the flowers overtopping the leaves. 
The large seeds, of which several are contained in a cone-shaped 
capsule, are nutritious, of a good, nutty flavor eaten raw nearly 
mature or roasted when ripe. Quite widely distributed but 
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not cultivated. An important food in the Cotabato valley, Min¬ 
danao. In China, the fleshy, succulent roots of some varieties 
are boiled and eaten. These ought to be introduced into the 
Philippines. 

* LOUVI. Flacourtia tnertnw Rxb. FLACOURTIACEAS 

A tree of medium to small size, native of Malaya, with small, 
red, acid berries, which make a good jelly and preserves. 
Fruited for the first time in 1914 with Mr. W. S. Lyon, Manila. 
Lubas. See Lanno 
LUBI. See Coconut 
Lubi-lubi. See Kubili 
Lubingan. See Gabi 
Lubo. See Dalubi 
Lugasin. See Peanut 
Lugis. See Mankil 
Lukban. See Pomelo 
Lukto. See Ubi 
LukuAn See Kalapi 
Lumbia. See Sago Palm 
LumbiAg See Sago Palm 
Luhbonau See Bobonao 
Lumboy. See Duhat 
Lombunau See Bayanti 
LlJMOT, or LuMUT See Algae 
Lunas. See Bolinao 

fLUNAU. Otophora fittticvua Bl. SAPINDACEiE 

Local Names: Ara t I.; balanono , P, T , bahmuvau , V , P., T\; baling - 
vakonoko , T.; buhbuh , V., ding , I., II.; kUtngod , D.; hnaunau , lunau t 
Utgatinau , T. 

A shrub or small tree 4 meters high, found throughout the 
Philippines at low and medium altitudes including regions 
with a long dry season. The leaves are compound, with 2 
to 5 pairs of oblong leaflets. The fruits are borne in large 
panicles, up to 200 in a bunch, and are about one-third the size 
of a grape, round, dark red to black, and smooth. The flesh 
surrounding the seed is sweet and edible but insipid. The seed 
roasted tastes like a chestnut. Quite productive and very or¬ 
namental when in season because of the brilliant red fruits. 
(Plate XXXIII c) 

Lu&ga See Sesame 
Lungum. See Purslane 
Lupak. See Alpay 
Lupal. See Alpay 
Lupigl See Dao 
Lurad. See Kalpi 
Lubong, See Kotmo 
Lusunan. See Tulana 
Luting. See Palanau 
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Lutto. See Tongo 
LOya. See Ginger 
Luyang-DilAi?. See Turmeric 

t LYON BEAN Afucuna corkinchinemitH A. Ch. LEGUMINOSj® 

Local Names: Garabansong, T.; gatabfaig, Mt ; hcUabantos, V., T.; 
holiday, II ; sabval, P.; sabml, 11. 

An annual, herbaceous, twmmg vine, of vigorous growth, 
trifoliate leaves, greenish to pale purplish flowers in long 
racemes, and fleshy, velvety pods containing plump, grayish 
beans. Of wide distribution in the Philippines, occurring also 
in India and eastward. Its chiel value is for forage and as 
a cover crop, but the immature beans are also eaten like the 
patam. The yield is greatly increased by allowing the vines to 
run on poles or a trellis. Adapted to low and medium elevations. 
Utilized for human tood to only a slight extent. 

Maal See Buol 

f MABOLO. JhoK/juiui, diacolui Ww SAPOTACE.® 

Locai. Names- l hi tty a, V , iloiu-itum, Bu., Human, V.; balmy ay to, 
I.; kamoyon, B, V , I., Mbo, P., Pan, Zb, T.; kamaya, Iv.; lanutan, T.; 
tnaboln, V, II, Zb., T ; malatit/iay, T , tdlauy, P., T., tabany, T 

A tree of medium size, 8 to 15 meters high, with dark green, 
oblong, pointed leaves. Of wide distribution at low and medium 
elevations. The fruit is roundish to a trifle flattened, about 
75 mm. m diameter, or of about the size of a large apple, velvety, 
reddish; with cream-colored, rather dry, sweet and aromatic 
flesh, containing several large seeds. There is also a form with 
brownish fruits, and trees with seedless fruits of good quality 
have recently been noted. One of the most common fruits in 
the Philippines. (Plate XXVI e and d) 

Madang Sec Marang;. 

* MADRONO. Rheedta madrono P. & T. GUTTIFER® 

A tree of medium size, with opposite, dark green, leathery, 
pointed leaves from tropical America at elevations ranging 
Irom 900 to 1,200 meters. The fruit resembles a small lemon 
in size, shape and color, and has a thick, leathery skin enclosing 
a whitish to translucent, juicy, subacid, aromatic flesh of good 
flavor, containing 2 to 8 oblong, rather large seeds. Recently 
introduced at Lamao. 

Magasilau See Kalayo 
MagatOngal. See llanago 
Magkon6. Sec Tula rut 
ATaglumboi See Kunakun 
Magsaw)ro-n(.a-hakij. See Yabm 
Magtautl6nc See Mnigang 
Macukau. See Muling 
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f MAIQANO. Eugenia polyeephaloidea C. B. R. MYRTACEA5 

Local Naus: Baloaugan, 1.; baltgdng, B.; « got, V.; Ixpoti, T.; mag- 
taltMng, I.; maigang, V.; pildui, T. 

A tree of medium size, 15 to 20 meters high, with young 
growth four angled, at times slightly winged; nearly related to 
the lipote, and distributed from northern Luzon to the Visayas 
at low and medium elevations. The fruit grows in clusters on 
the bare branches just below the twigs, and is a little more 
than 1 centimeter across, dark red, acid and edible. See also 
Igang. 

JdAfs. See Com 
MakaAsim. See Mankit 
Makabung. See Purslane 
Makadajcg See Dao 
MakasJu. See Tulana 
Makau. See Dao. 

Makaya. See Muling 

MAKOPA. Eugeni a javanwa L MYRTACE^ 

Local Names' Makopa , yambo , T 

A tree of medium size, up to 10 meters or more in height, 
with pointed, leathery leaves. The cone-shaped, 3 cm. or more 
long, pink, very pretty fruits, dry and tasteless, are borne 
among the leaves. Native of tropical Asia. Fairly well dis¬ 
tributed at low elevations, and succeeds where the dry season 
is pronounced. See also Tersana 
Malabanilal. See Pangao 
Mala-BayXbah. See Tulana 
Malabignay. See Gal6 
Malabilukau See Pildis 

f MALABU. Garctnia cumingiana Pre. GUTTIFERA2 

Local Names: Biitteg, I.; gatasan , katulit, 11 ; katnri, malnbunok , I 

A small tree, up to 10 meters high, found in northern Luzon 
at low elevations. The leaves are rather small, 8 cm. or more 
long, and pointed. The flowers are terminal and yellow. The 
fruit is roundish and flattened, up to 5 cm across, fleshy, acid 
and edible. Not in cultivation 
Malabuho. See Pangao 
Malabunok. See Malabu 
Maladambo. See Karris 
Maladayap. See Mamata 
Malagabi. See Dalfniri 
Malagay. See Malufigay 
Malahagib. See Mankil 
Malaigang. See Adang and Mankil 
Malaigot. See Bulao 
MalaImus. See Lingaro 
Malaiyau. See Dao and Lamio 
Maxajcakao. Seo Alaga, Pangao, and Kalayo 
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Malakanabi. See M&maU 

Malakabopkop. See Adang 

MalakmaiXk. See Alalcao 

Malakod. See Katun 

Malalansoneb. See Manalau 

Malambonga. See Cassava 

Malamputian See BulAla 

Malapaho. See Paho 

Malapangi. See Pangi 

Malarayap. See Manalau 

Majlarayat-Kahoy. See Dauag 

Malaropit. See Kunokun 

MauuUjhat. See Adang and Mankil 

MalasagiNu, See Bayanti, Kubili, and Manalau 

Malasagin-Puti. See Kalayo 

MalasapOti. See Aiakao 

Malasantol. See Bobonao 

Malatambis. See Tambia 

Malatampoy. See Lapim 

Malatapay. See Mab61o 

Malatbas. See Kabuyao 

Malatumbaga. Soo Bayanti and Pildib 

Malayahbo. See Lapini 

Maububug. See Kalayo 

Maumbin. See Carambola 

Maunga. See Kondol 

Maulsa. See Pepper and Pineapple 

Malono See Bauno 

* MALPI. Malptgkia glabra L. MALP1GHIACEA£ 

An unattractive West Indian shrub, with small, stiff, leaves, 
and red, acid, round fruits about the size of a small lipote, borne 
in the axils of the leaves, which makes an excellent jelly. Suc¬ 
ceeds well at low and medium elevations both in wet and dry 
regions. Fruited for the first time in 1916 at the Lamao Ex¬ 
periment Station. “Malpi” is an abbreviation of the generic 
name. 

Malubo See Barobo 
Malugay. Soe D&o 

MALUKO. Pisonia alba Sghe NYCTAGINACEAS 

Local Name: MaluJco, T. 

A small tree, up to about 10 meters high. The leaves are 
12 to 25 cm. long, oblong-ovate, pointed, pale-green and thin. 
The tender leaves make good greens, boiled, eaten with meat, 
butter and vinegar, when they resemble spinach. Native of 
Malaya. Easily propagated by cuttings. 
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MALUftGAY. Mormga oleifem Lam MORINGACEA! 

Local Names: Artmgai, Pan; balunga*, V.; do of, V., P.; kalungm, 
B., V., T.; kalamungai, V.; kamalungax, P., T.; kamalongan, V.; kalxgay, 
T.; kalungay, B.; kiol, S.; komkompilan, IL, malungay, T., V.; malungxt, 
V.; marongox, Zb.; mala gay, T.; marungay, II,; pagda, Pan. 

A small tree, rarely more than 8 meters in height, of rapid 
growth and soft, brittle wood. The leaves are thrice pinnate, 
with small, thin leaflets. The yellowish white flowers are borne 
in axillary panicles, followed by long, triangular, ribbed, green 
pods, 20 to 30 cm. long. The flowers, the tender leaves and 
partly grown pods, are eaten as a vegetable. The root may be 
ground and used as a substitute for horse radish. Of general 
distribution at low altitudes. Drought resistant. 

MaluNgit. See Malungay 
Mamakau. See Dao 

f MAMATA. Lav mum dubium M. M ELI ACE.® 

Local Names- Bunk, S.; bulahan, V , maladagap, T., maUikanasi, B.; 
mamata-babae, tulanan, V ; tamanyan, V.; v bwn-uban, B 

A small tree, 4 to 7 meters high, with compound leaves and 
pointed leaflets, occurring at low elevations in moist districts 
from Bouthem Luzon to Mindanao and the Sulu Archipelago. 
The fruit is 25 mm. in diameter, round, brownish yellow, with 
scant, but edible, subacid flesh containing a relatively large 
seed. Not in cultivation. “Mamata” is an abbreviation of the 
vernacular name “Mamata-babae.’' See also Alpay. 
Mamata-Babae Set* Mamata 

* MAMEY. Afummea a mencana L GUTXIFEIt® 

An attractive, spreading tree attaining a height of about 15 
meters, with oblong, dark green, leathery, shining leaves, native 
of tropical America The fruit is 7.5 to 12 cm. across, roundish 
to flattened, russeted, and contains a reddish-brown, rather firm 
sweet flesh, and 2 to 4 large seeds. The fruit is quite variable, 
some varieties being reported to be of excellent quality. Of 
recent introduction. 

Mamis. See Mandarin 
Mamla. See Tamil 
Mamocen. See Alaga 

* MAMON. Annum glabra L. ANN ON ACE.® 

A medium-sized, semi-deciduous tree, 6 meters or more high, 
with ovate-oblong, pointed leaves, bearing fruits somewhat sim¬ 
ilar in appearance to the custardapple, juicy and acid, but 
resinous and barely edible. Native of tropical America and 
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Africa, and succeeds well at low and medium altitudes, and in 
regions with a long, dry season. Quite variable. Recently in¬ 
troduced. Fruited for the first time at Lamao in 1913. 

Mamonau. See Bay anti 

* MAMONCILLO. Meltcocca bijuya L SAPINDACEA5 

A handsome tree of upright growth, 10 to 15 or more meters 
high. The leaves are compound, with thin, smooth, narrow and 
pointed leaflets. The flowers are followed by small clusters of 
round, greenish, smooth fruits about the size of a large cherry. 
The soft, juicy, semi-translucent pulp surrounding a large seed, is 
acid or subacid, and enclosed in a tough, leathery skin. Native 
of the South American tropics. Adapted to low and medium 
elevations. Recently introduced at Lamao Experiment Station. 
Mampalam. See Mango 
Mampalang. See Mango 

f MANALAU. A glam oligavlha D. C MELIACEjE 

IaigAX. NAMES: Avsa, Pan ; hvenp, Bu., malahmMone*, malarayap, mo- 
Imngmg, T.; mangalitkban, Pan.; wto nalau, pottan, T 

A tree about 10 meters high, fairly common in forests at low 
and medium altitudes from Luzon to Mindanao. The leaves are 
pinnate, with thin, pointed leaflets. The fruit grows in small 
bunches and is roundish, about 2 cm. across and contains an 
acid, juicy, edible pulp. Not in cultivation. 

t MANALU. Semerarpua giyantifolta F. V. ANACARPIACEAS 

LOCAL Names Anagae, anagas-babae, T.; imp, Mt , lib as, B ; hgaa, S , 
T.; mog-ntogan, T , topu, B.; tokud-langil, T 

A tree about 10 meters tall, of wide distribution at low 
elevations in Luzon, and also found in Mindoro and Zamboanga, 
unbranched or with few branches, with broad, long leaves 
frequently exceeding 1 meter in length, which give the plant a 
striking, palmlike appearance. The fruits, produced in great 
abundance on the trunk, in panicles 10 to 20 cm. long, resemble 
somewhat the cashew in shape, and are 3 to 4 cm. long, deep 
purple in color, fleshy, juicy and edible, but somewhat astringent. 
Not in cultivation. 

Manankil Sec Mankil 
Manaiu no. See Barobo 

* MANOALIKA. Artoearput rxgida BL MORACEA5 

A tree of upright growth and small, dark green leaves, related 
to the jak, bearing a large edible fruit. Native of Malaya. Re¬ 
cently introduced. 
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MANDARIN. Citrus nobili$ Lo. RUTACE45 

Local NAM88: Ayagan, Mt.; Imnlcmg, S.; hakol, Mt.; kapitan, I.; lots, 
kieen, II.; maims, S ; naranjita, T., B, V.; tint ones, T. 

A small tree, 4 to 6 meters in height, usually with several 
trunks, native of Cochin-China. The fruit is roundish, to more 
or less flattened, greenish to orange red, thin skinned, sweet 
and juicy, and of excellent quality. The most generally cul¬ 
tivated species in the genus, and well disseminated throughout 
the Archipelago, but has assumed commercial importance only in 
Batangas Province. The following standard varieties have been 
introduced; China, Dancy, King, Kishiu, Ladu, Oneco, Satsuma- 
mikan, Suntara Nagpur, Unshiu. Resistant to citrus canker. 
Manga. See Mango 
MangAbu. Soe Baroto 
Mangala. See Katun 
MangAUiKban See Manalau 
Mangapuo See Kalpi 
Mangis See Mnngosteen 

MANGO. Mangifera mdtea I, ANACARDIACE.® 

Local Names: Luba, D.; mampalam, mmnpulang, S; manga, Mt., D, 
11., Sp, T.; munka, Mt.; paho, V.; jmio, Mt 

A medium to large, handsome tree up to 15 and 20 meters 
high. Native of India to Malaya. The leaves are long and 
pointed and comparatively narrow, dark-green and leathery. 
The small flowers are assembled in large terminal panicles, and 
are followed by more or less kidnev shaped, yellowish to reddish 
fruits, 10 or more cm. long, with yellow, sweet, iuicy, aromatic 
flesh, in the good varieties of excellent quality. The Carabao, 
Pico, Dudul, Bmoboy, Senora, and Pahutan rank in quality in 
the order named, the Carabao being of exceptionally fine flavor. 
The Corazon is a form of the Carabao found in Cavite with 
rather small trees and fruits The mango is the third most im¬ 
portant fruit in the Philippines, and the following provinces 
lead in mango production in the order named: Cavite, Nueva 
Ecija, Pangasinan, Pampanga, Bulacan. Cebu, Bohol, and Iloilo. 

The Pico is quite common in the mango districts in Luzon and 
the Visayas. The Dudul and Titi are commonly grown in Min¬ 
danao and Sulu Archipelago. The Binoboy is found at Silang, 
Cavite. The Senora is rare and occurs in Cavite and Bulacan. 
The Pahutan is found chiefly in the mango districts south of 
Manila. 

The mango requires a prolonged dry season to fruit well and 
should not be planted in humid districts. 
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The fruit may be eaten out of the hand or preserved. Green 
it is pickled, or it may be pared, sliced and boiled with sugar, 
and is used like apple sauce; a cool drink may a)BO be prepared 
from it. 

Several varieties have been imported from India including 
Alfonso, Amini, Bennett, Bombay green, Chickna, Davys, Cam¬ 
bodians, Gopalbhog, Haden, Kachamitha, Kakaria, Kutna, Krish- 
nabhog, Langra, Malda, Naspati, Najibabadi amin, Sandersha, 
Sanduria, Salibunda, Sufaida, Surkha, Tamancha, White Al¬ 
fonso, Kavashi Patel. (Plate XVIII a and 6) 

MANQ 08 TEEN. Garemia mangostana L. GUTTIFERA3 

Local Names: Mangta, 8.; inangustan, Sp 

A small, attractive tree, 6 to 9 meters high, with opposite, 
pointed, thick, dark-green leaves; native of Malaysia; in the 
Philippines confined almost entirely to Mindanao and the Sulu 
Archipelago, and adapted to a humid climate, with abundant 
rains well distributed throughout the year. The fruit is roun¬ 
dish to a trifle flattened, dark red, purplish or greenish, and 
about 6 centimeters in diameter. The flesh is snow white, sweet, 
exquisitely flavored, and separates entirely from the rind. Ex¬ 
cellent eaten out of the hand, and makes a very good preserve, 
boiled together with the seeds in brown sugar. One of the best 
fruits in the Philippines. (Plate XXVI b) 

Mangkopa. See Tersana 
Mangulasi. See Anlp&y 
Mangustan. See Mangosteen 
ManL See Peanut 

fMANIKNIK. Bnssia obuvntifoha M. SAPOTACEA3 

Local names: Maniknik, B. 

A rather tall tree about 20 meters high, found at low eleva¬ 
tions in Camarines, Luzon. The leaves are up to 12 cm. long, 
tapering from the base and rounded at the tip, leathery and 
stiff. The fruit is said to resemble the chico in appearance and 
eating quality, and to be twice as large. 

Manimfaroo. See Alakao 
Maninila. See Binukao 
Manka. See Mango 

f MANKIL. Eugenia mananquil Bo. MYRTACEAS 

Local Names: Ant a. Pan.; atoangan, Mt.; baba, Mt., balabal, Mt.; 
bagabag, P.; bitbit, B., T.; buabua, bunkulan, dambuhala, T.; gerong&ng, 
I.; kaguko, C., V., L.; tangavtsay, Mbo.; langitan, lugit, C.; malahagit, 
B ; malaigang, V.; mantmkU, T.; midbid, T ; modbod, B.; mungilhil, T.; 
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pmgUmg-btiym-kopaMpa, II.; pa*6*o. T.; ta-hgua, V.; malar&hat, T.; Iambi*, 
C.; makadi wit, T.; tapalong, Mt. 

A tall tree, 7 to 20 meters in height, with prominently veined, 
pointed, smooth leaves; of wide distribution at low elevations. 
The fruits, borne in great profusion on the trunk and large 
branches, are about 4 centimeters long, ovoid, red, fleshy, acid, 
and of good flavor. In the open this makes a very attractive 
shade tree, having a dense, well rounded crown of dark-green 
foliage. The above name has also been erroneously applied to 
Eugenia Javanica in various publications. 

Uanoq-Tausay. See Alekao 
M antilit. See Ramanchflc 
Manzana. See Apple 
Manzana-Rosa. See Y&mbo 
Manzanas. See Jujube 
Manzanitas See Jujube 
MAOBO. See Barobo 
MarabayAbas. See Tambig 
MakaflOba. See Lilikoi 
M aram at AM. See B&lubat 

t MARANQ. Artocarpus odtnatvunma Bo. MORACE.3C 

Local Names: Lolot, T , mudavg, L , mar any, S.; uloy, T. 

A handsome tree of medium size up to about 20 meters high. 
The leaves are large, entire or lobed, dark green and rough. 
The fruit is roundish, about the size of a child’s head, brownish, 
and thickly studded with upright, blunt spines. The skin is 
thick and fleshy and contains a creamy white, sweet, juicy, and 
aromatic flesh of good flavor, in which are embedded numerous 
seeds which roasted may be eaten like peanuts. The marang 
ranks third in size among the Philippine tree fruits, being ex¬ 
ceeded in size only by the jak and the coconut, and is about 
equal to the durian. Confined to Mindanao, the Sulu Archi¬ 
pelago, Basilan, and Mindoro, from sea level to 800 meters ele¬ 
vation in regions with abundant rainfall of equal distribution. 
(Plates XIII a and XXII c) 

Marancis See BuUUa 
Mabautong. See Alp ay 
MargO so. See Apalia 
Mabobal. See Bolinao 

* MARON. Annona montana Mt. ANNONACEAS 

A semi-deciduous tree, from the West Indies, rarely exceeding 
10 meters in height, with dark-green, pointed, malodorous leaves. 
The fruit is roundish, averaging about 8 centimeters in diameter, 
greenish, with short, sparse spines, and yellowish, rather cot¬ 
tony, acid pulp. Inferior to the guanabano. Grows at Bea- 
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level but succeeds better at elevations ranging 1 from 460 to 660 
meters. Of recent introduction. Fruited at Lamao for the first 
time in 1915, and has proven abundantly productive at Lake La- 
nao, Mindanao. 

Mabonckm. Set Malungay 
Makungay. See Malungay 
MARuatfoi. See Bamboo 

MARUTONQ. Caw valla vnsiformm L LEGUMINOSj® 

Local Namks. Kunkatnptlan, marutong, T 

A perennial, herbaceous vine, with large pods, 16 to 20 centi¬ 
meters long, containing numerous, large white beans, which in 
the tender, immature state, may be eaten like string beans. 
Used dry like beans, the beans should be soaked in cold water 
and be given an extra boiling in changed water in order to be 
palatable. Of wide distribution, but rarely cultivated. Not 
well adapted to high altitudes. Grows the best where the rain¬ 
fall is fairly abundant and well distributed through the year, 
where it makes a good cover crop. 

MabaplAk See Anilau 

* MASTIC. Siderajrylon masUehodendron Jq SAPOTACEA3 

A tree of medium size, attaining a height of 16 meters, native 
of Florida and the West Indies. The leaves are ovate oblong 
with rounded tips The fruits are roundish oblong, about 2 cm. 
across, smooth, yellow, with rather scant but sweet, juicy, and 
aromatic flesh of good flavor containing a large seed. The 
one tree at the Lamao Experiment Station has made but in¬ 
different growth. Recently introduced. 

Mata-Mata See Alpay, Bayanti, and Korayap 
Matang-Utanc See Bayanti 

* MATA8ANO. Casaniroa adults LL. RUTACEA5 

A tree of medium size, native of Mexico and Central America, 
at elevations ranging from 600 to 2,700 meters, and succeeds the 
best above 900 meters altitude where the rainfall is moderate. 
The leaves are palmate, with lanceolate, pointed, thin leaflets. 
The small inconspicuous flowers are followed by fruits quite 
similar to the baniti m size and shape, but with cream colored, 
Arm, sweet, aromatic flesh, enclosing 2 to 5 large seeds. Eaten 
as a dessert fruit. Introduced at Lamao, where it has made 
indifferent growth. 

* MATS. Ilex pataguartewns St. H. II.ICINEA5 

A large, evergreen, arborescent shrub, native of Paraguay and 
southern Brazil, with dark-green, shining leaves, which tender 
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are dried and used in making a beverage like tea, called mat6 
or Paraguay tea. The mat4 was introduced nearly 20 years 
ago, and has shown itself well adapted to the climate in Manila; 
has blossomed repeatedly but has never fruited. (Plate VIII b) 
Matkong. See Tebdas 
Matobato. See Gal6 
Mayanoyang. See Kalapi 
Mayatbanq. See Kirini 

t MIARAY. Citrus miaray Wes RUTAOE® 

Local Name: Miaray, Bu. 

A small tree, with slender, willowy branches and few spines, 
the young growth tomentose. The fruits are produced in the 
leaf axils, and are somewhat larger than a lime, usually a trifle 
flattened, acid and make a good ade Found only in Bukidnon 
and Lanao A promising stock for other citrus fruits. 

Midbid. See Mankil 
Miho See Bor6n& 

MINT. Mentha arvenets L LABI AT® 

Local Names: Ablcbava, Ml , yerba-burnu, Sp 
A prostrate, perennial, aromatic herb, native of Europe and 
temperate Asia to China. Occurs semieultivatcd in many parts 
of the Philippines; grows at all altitudes, but flourishes best 
above an elevation of 1,000 meters The leaves are used for 
flavoring. 

Minul. See Inyam 

* MIRIM. RoUima emarginata Schl. ANNONACE® 

A slender, handsome shrub or tree, 3 to 10 meters in height, 
native of Brazil and Paraguay The fruit is rather small, 2 5 
centimeters or more in diameter, reported to be edible. Recent¬ 
ly introduced, and has made a good growth at Lamao budded on 
the mamon, and has blossomed for several years but has failed 
to set. 

* MISTOL. Zizyphus mietol Gria RHAMNACE® 

A tall shrub to a small spiny tree with small leaves and 
roundish-oblong, subacid fruits about 25 mm long, containing 
a large seed. Native of Argentina. Adapted to high and me¬ 
dium elevations. 

* MITNAI. Artoearpus ap. MORACE® 

A tree of robust and rapid growth, introduced from Cochin- 
China, said to have an edible fruit. Of recent introduction. 
Modbod. See Mankfl 
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* MOM BIN. Spondvu lutta L. ANACARDIACEA3 

A deciduous tree, attaining a height of 15 or more meters, 
of rapid growth and brittle wood. The leaves are pinnate, with 
9 to 17 leaflets. The small whitish flowers are borne in terminal 
panicles and are followed by plum-like fruits in loose clusters 
about 25 mm. long, yellow, thin-skinned, with Scant, soft, yellow, 
juicy, subacid, aromatic pulp, enclosing a large seed. Inferior to 
the ciruela. Native of the American Tropics. Adapted to low 
and medium elevations and does well even where the dry sea¬ 
son is pronounced. 

Mora. See Mulberry 
Moray a. See Mulberry 
Morera. Sec Mulberry 
MoyoNG. See Pomelo 
Mula. See Bean 

MULBERRY. Moms alba L. MORACEjE 

Local Names: Amdngit, Mt.; amoias, II., morn, morayn , I , morera . 
Sp.; tanyud , Iv 

A medium-Bized, spreading, deciduous tree with oblong, from 3 
to 5 cm. long, black, subacid fruits of good flavor, native of Cen¬ 
tral Asia to China The tree grows well down to sea level but 
requires an altitude of 750 meters in order to produce good fruit. 
Well disseminated. 

f MULING. Grewia stylocarpa Warb TILIACEA3 

Local Names: Agdang, T.; apoiong f apung, B ; baltbdgumgubat, Zb.; 
balii , V., baXopo , B.; balsdkan , T.; banaldgon, barbo, V.; bastlaXag, Mt.; 
trxng, kamiring, kamuhng , T ; landtan-jmth V ; lapnisan, V ; magunau, 
S.; makaya, V., muling , T.; irmling-muhvg, B., T., namut , II.; ftpawo, paoli, 
I., papling, T.; patlung, Zb.; poron, V.; puled, I.; pufot, I., II.; Busubxik, 
P.; BUBumbixk , T.; sueung-daUtga , Zb., tma-a, D. 

A tree of medium to large size, from 6 to sometimes exceeding 
a height of 15 meters, with pointed leaves and yellow flowers. 
Of wide distribution at low and medium altitudes. The fruit is 
pyriform, 1.5 to 3 centimeters long, yellowish, fleshy, subacid, 
apple flavored, and said to be of excellent quality, produced in ter¬ 
minal or axillary clusters of 3 to 5 or more. Not m cultivation 
Muling-Muung See Muling 
Mungilkil. See Mankil 

MUNGO. PKaseolue aureus Rxb. LEGUMINOS.® 

Local Names: Balatong , II., Mt., T., V ; butong-hidjao , S mungo T., 
V.; mungost T. 

An erect or semi-climbing, annual herb, native of India, rarely 
exceeding 50 centimeters in height, t of fairly general cultivation 
and of considerable importance in the lowlands. There are at 
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least three well recognized varieties, the variously colored seeds 
of which are eaten like beans. Adapted to low and medium al¬ 
titudes. 

Mongo-Lisino. See A nip Ay 
MAntay. See Ksbuyao 
Muntay-Muntay. See Limoncito 
Mushboom See Kabati 
Mubkhelon. See Cantaloupe 

MUSTARD. Braaeica mlegnfttlia 0 E S CRUCIFER* 

Local Name: Atostaxa, Bp. 

An herbaceous annual, quite generally cultivated for its leaves 
which are eaten as “greens." Native of Asia. Succeeds well 
at all elevations. 

Mutagta-Manitk See Bignay 

* MYRCIA. Myrciana fiortbunda Bg MYRTACE* 

A shrub with alternate, small, pointed leaves, bearing an edible 
fruit. Native of Tropical America. Of recent introduction. 
Nabo. See Banago 

t NALA. Tehastiyma hhrn Gag VITACE* 

Local Names' Barinatnat, II.; chunon, Mt.; nala, D., ragiin, B. 

A woody, tendriled vine and compound leaves with three 
leaflets, pointed at the tip. The fruits are round, about a centi¬ 
meter across, fleshy, acid and edible and could probably be used 
in making preserves. Found from sea level up to 1,400 meters 
altitude in Luzon, Mindoro, Palawan, to Davao, Mindanao. 

fNAMI. DwHcorca hwjnda Dst, DIOSCOREACE* 

Local Names Bagai, Mbo.; gayot, V , kabobo, S ; kalit, T, Zb ; ka/rdt, 
II.; kardti, S., kayoe, T.; koldt, V,, koroi, V ; laba, Bu.; vnirn, T ; navto, B 

A spiny, twining vine with trifoliate, hairy leaves, and rather 
large, starchy, poisonous tubers, that are rendered edible by 
being sliced and put in running water for 36 to 48 hours. There 
are at least two distinct varieties in the Philippines, one with 
“hairy" and one with smooth tubers Widely distributed at low 
elevations but rarely cultivated. Averages 18 per cent in starch 
content with slight variations. 

Namo. See Naim 
Namut. See Muling 
Nanagan. See Laa&gon 
Nanas. See Pineapple 

* NANCE. Byreonma eras Hi folia HBK. MALPIGH1ACE* 

A tall shrub to a small tree with opposite, ovate leaves taper¬ 
ing at the ends, yellow flowers in erect racemes, and small, round- 
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ish, acid fruits, eaten raw, in soupB or with meat. A popular 
fruit in Mexico where it is indigenous. Introduced at Lamao 
in 1918. 

Nanka See Jak 
Nauanja. See Orange 

* NARANJILLA. Solatium qmtoense Lam. SOLANACEA5 

A perennial herb of upright growth 2 or more meters high, 
native of the South American AndeB from an altitude of 1,300 
to 2,000 meters. The leaves are large and hairy. The fruit, 
produced m great profusion, is of about the size of a small 
orange, a trifle flattened, orange yellow, the flesh very acid and 
used in making ades and ice cream. Recently introduced in 
Trinidad, Mountain Province. 

Naranjita See Mandarin 
Natong See Gabi 
NAto-PulA. See Alakao 

* NELLI. PhyllavUniu imbltca L. EUPHORBIACE.A3 

A small, attractive tree, native to India and adjacent coun¬ 
tries to the east, with light-green to bluish, feathery foliage, and 
small, green, acid fruits that are said to make very good pre¬ 
serves. Has made a fair growth at Lamao and in Manila, and 
fruited at Lamao in 1920 for the first time. Would probably 
succeed better at an elevation of 300 meters and above. 

Ngalug. See Purslane 
Ngamo. See Muling 
NlGNUL See Inyam 
NilOmot. See Rice 
NiNUL. See Inyam 
Niog. See Coconut 
Niog-Niogan Sec Manalu 

fNIPA. Nypa fiuticam Wur. PALMA'. 

Iocal Names Auipa, I.; law, B., T., V ; vtpa. Sp-F, saga, Zb.; «wo, 
P, T.j tatd, I. 

A creeping palm with a stout, branching rootstock, and large, 
pinnate leaves, 5 to 10 meters long, growing in salt-water 
swamps. The sap is collected from the immature inflorescence 
and made principally into alcohol, and to a less extent into wine, 
vinegar, and sugar. A good preserve is made from the large, 
immature seeds boiled in sugar. 

The nipa is believed to furnish the cheapest material in the 
world for the manufacture of sugar and alcohol, one hectare 
of nipa swamp being capable of producing 10,450 kilograms of 
sugar, or 10,800 liters of alcohol. 
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The largest nipa swamp in the Philippines, some 9,000 hec¬ 
tares, is located on Pangil Bay, Mindanao. Other large nipa 
swamps are found in Bulacan and Pampanga on Manila Bay 
and in Capiz, Panay. (Plate IX b) 

Nonok. See Balsa 

* NORTHEYBERRV. Rubtut bebulaefolius, Small. ROSACEA 

A trailing, spiny bramble, native of Florida, with small, sub¬ 
acid fruits of good flavor. Grows remarkably well at sea level 
but has not fruited. Would probably fruit at an elevation of 800 
meters and above. Recently introduced. Possibly a form of 
R. nigrobaccu8 Bly. 

Nuqinacin. See Lanagon 
Nunka. See Jak 
Oaudinq. See PatAni 

OAT. Avena saliva L. GRAMIN E® 

An annual grass, up to about 75 cm. tall, native of eastern 
Europe or Central Asia, the hulled grain of which is an im¬ 
portant food. Has been tried repeatedly at high and medium 
elevations, and makes a fair growth but is not planted any¬ 
where as a crop. Not recommended for cultivation. In 1920 
122,187 kilos of oatmeal valued at 1*50,557 were imported. 

OBtgNG. See Rukam 

* OKRA. Abelmoscktia esculentv h Meh. MALVACE® 

An annual herb about 1 meter or more tall, with large, 
yellow, handsome flowers, of general distribution and culture; 
grown for its long, edible seed pod, which is eaten boiled. Best 
adapted to low elevations. Native of tropical Asia. 

tONANI. Eugenia lannlimba M. MYRTACE® 

A tree of medium size, about 10 to 12 meters high found at 
low altitudes in Davao, Mindanao. The leaves are opposite, 
oblong-lanceolate, dark-green, thick and leathery. The fruits 
are 8 to 3.5 cm. across, roundish, more or less flattened, with per¬ 
sistent sepals and a distinct cavity at apex, smooth, and waxy, 
greenish yellow, semi-transparent, acid, similar in flavor to a 
crab apple. Too acid for eating out of hand but makes an 
excellent jam. 

Onqot. See Coconut 

ONION. AUhm oepa L. ULLAGE,® 

Local Names: Cebollat, Sp.; latotui, II; aibupas, T., V.; aduprae, P., 
T.; talukitok, Mt. 

A perennial herb, native of Europe, cultivated as an annual 
for its fleshy bulbs which are used for seasoning meat, etc. Sue- 
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ceeds best at or above an elevation of 600 meters. Grown to a 
very limited extent. In 1920 4,678,174 kilos onions valued at 
1*482,745 were imported. Bermuda onions of excellent quality 
have been produced in Zamboanga. 

ORANGE. Citrus mntmsis Osb. RUTACEA5 

Local Namss: Alagan, ML; doUmddn, T.; galatvjtta, Bu; kagil, Sp.- 
F.; kahel, B., V, T.; karumamw, I*; kopmi, ML; naranja, Sp., ntha, II,, 
T., V 

A more or less thorny, small to medium-sized tree with compact 
crown, attaining a height of 7.5 to 12 meters, native of China 
or Indo-China. The fruit is roundish, greenish to orange yellow, 
subacid, juicy, refreshing and of good flavor and quality. The 
orange is well distributed but the quality of the fruit of the 
native trees is usually poor. Excellent oranges are produced 
on isolated trees in Sumilao, Bukidnon; and in Tamontaka, Cota- 
bato. The following standard varieties have been introduced: 
Babia, Bessie, Boone, Brown, Carleton, Centennial, Dugat, 
Duroi, Enterprise, Everbearing, Excelsior, Poster, Holdfast, 
Homosassa, Jaffa, Joppa, Larrantta, Magnum bonum, Majorca, 
Malta blood, Maltese oval, Mediterranean, Nonpareil, Paperind, 
Pineapple, Ruby, Tardiff, St. Jago, St. Michael’s blood, Nave- 
lencia, Valencia, Vini, Vinous, White siletta. Susceptible to 
citrus canker. 

Obot See Nami 

fOROY. AmvrphophaUus campanulatun Bl ARACEjE 

Local NAWD8- Auto, V.; apon, T ; apongapong, T , bagdng, I.; bagong, 
B, S.; puZg&pung, T.; ttgi-nga-nagmavto, 11 , oroy, B, V.; pamangktlon, 
V.; Ukodbamm, P.; tokod-laiigit, T, V. 

A perennial herb with a large roundish conn, somewhat 
flattened, up to 30 centimeters in diameter, and a large, pal¬ 
mate, usually solitary leaf, on a long, spotted or blotched stalk 
sometimes exceeding 1 meter in height, and a large malodorous 
flower. Before the leaf is expanded, the tender petiole, peeled 
and boiled, is eaten with meat and onions. In the raw state the 
corms contain oxalate of lime crystals, and it is doubtful whether 
the starch can be extracted to advantage commercially. Starch 
content variable, from 4.5 to 12 per cent. 

Ohupag. See Ijiui&gon 
Otong See Cowpea 
Pa-a See Breadfruit 
Pa-ay. See Rice 
Pad i as See Lingaro 
Padpadi. See Cassava 
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Paga- See Palanau and Pomelo 
Pagatasan. See Banlti 
Pagda See Malufiffay 
PAGi* See Rice 
Faginga. See Bignay 
Pagipj. See Uay 
Pagibuga. See Bignay 
Pagit. See Kamani 
Pagabei. See Anlpdy 

t PAHO. Mangifera alftaavma Bo. ANACARDIACEiE 

Local Names* Appan, bantlan, I.; 6unuta?fc, Neg\; malapdho , pakutan, 
T,; paho, B., T., V.; ptihohotan, B.; T.; pangahutun, T.; pafigmangaen, II ; 
pdo, Zb.; puli, Za.; popouan, P. 

A large, very attractive tree, 15 or more meters high, of 
more upright habit than the mango, and with larger leaves, 
of wide distribution in the forests at low elevations. The fruit 
is 5 to 8 centimeters long, and 4 to 6 centimeters in cross sec¬ 
tion, shaped like the mango, smooth, green to yellowish, with 
scant resinous flesh and a large seed. Used for pickling 
throughout the Archipelago. Not cultivated. {Plate XII 6) 
Paiiohotan See Paho 
Pahutan. See Paho 
PAiNCA. See Bignay 
Paitan-Bakir. See Alpay 
Pakak. See Breadfruit 
Pakan See Kamirmg 
PakAran. See Alakao 
Pakauit See Kinubo 
Pa kit. See Kirdy 

f PAKO. A thyrntm enrulevtum Cop POLYPODIACE.® 

Local Names: Pakd, B., P., T. 

A fern with a stout rootstock, 0 50 to frequently exceeding 
1 meter m height. Of wide distribution, but not cultivated. 
The tender leaves are boiled and eaten like spinach. 

The name pak6 is also used to designate other edible ferns 
of which there are several of minor importance 
Pakbaj. See AnipAy 
PAKTttJ See Chile 
PakuAn. See Sandia 

PAKUPIS. Trieho*anth*B anguina L. CUCURBIT ACE£C 

Local Names; Hala-hala, hot-hot, T.; kitkvbitan, P., T,, V.; kuragda^ 
P., V.; pakupia , B, T., pokot-pokot, P. f V.; aalagaag, aaUmpokot, T. 

An annual, climbing herb, native of India, with white flowers, 
followed by long, slender, striped fruits, frequently exceeding 
1 meter in length, that partly grown are boiled and eaten like 
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squash. Of rare occurrence. Adapted to low and medium alti¬ 
tudes Should be grown on a trellis or an arbor. 

Palau See Segal ilia 
Palaklalamn See Knlapi 
PAlak-FAlak See Alakao 
Malakupa. See Adang 

f PALALI. Dtllcnm rieffcrscheulta F V. DILLENIACE^J 

Local Names frilah, B f II, Mt. 

An ornamental tree of medium to large size, with large, 
coarsely toothed, dark-green leaves; from northern Luzon to 
Mindanao, at low and medium altitudes. The fruit is similar 
to the Katmon but larger, and makes a good preserve. Adapted 
to humid regions with abundant rainfall well distributed. 

See also Katmon. 

Palam See Segidilla 

t PALANAU. Rubu8 fraxtnifahus Poir. ROSASELE 

Local Names Balauhgan, banm, buhutt , Mt.; kalag%auat, Bu.; lagia- 
uat , L.; luting, paga» palanau , Mt.; pmit, II.; pupugan, Mt.; sampinit t 
Mt ; eapmtt, T.; talagwuat, Bu , tugao-tugno, Mt. 

An ascending bramble, up to 2 meters tall, with reddish 
canes of vigorous growth, sparse spines, and 5 to 11-foliate 
leaves, and dark green, pointed leaflets. Of wide distribution 
in the Philippines, from sea level to an altitude of 2,100 meters. 
Berries in clusters, 10 to 15 millimeters across, bright red, fairly 
juicy, edible but lacking in flavor. Very similar pomologically 
to the ragini and copela. 

PAjuATANCiAN See Bayanti 
Palatangan-a-Nala»m.a St*c Kalayo 

t PALAUAN, ('trrtmpcrma merhmt Set A RACE.® 

Ja«'AL Namks Btha, S., gahanq, B., palnmn, V 

An aroid of exceedingly robust growth, from 1.5 to sometimes 
exceeding 3 meters in height, and very large, broad leaves; suited 
to moist, even swampy soils. The large, starchy rootstocks are 
used as food in time of scarcity. The plant is grown to a limited 
extent in the Visayas and southern Luzon. Starch content 7.6 
per cent. 

Palay See Rice 
Palia. See Apalia 
PAUA8. See Adlay 
Palpalay See Patani 
Palut. See Chile 
PALliTAN See Bitungol 
Pamankil6n See Oroy 
Pamanmauen See Katmon 
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Paisontulon. See Dalayap 
Panaju&n. See Yabia 
PaSgaguason. See Alaga 
PAftGAHUTAN. See Paho 

tPANQAO. Stercvliu oblongata R. Br. STERCULIACEJG 

Local Names* Bakan, T,; bahnaU, B.; bandad , T. F bonot, ML; bortga, 
T.; bwkglas, T.; buhnad, B F kantak, lv , kagaykay t Bu.; kvlkolnog, ML; 
lapnit, II.; malabaniLad, tnalabuho, matnkakao, T.; pcrftgao f ML; sanpong- 
pong, B.; svmhgan, II , tarot, V ; nos , B. 

A semi-deciduous tree of upright growth attaining a height of 
12 meters, and oblong, entire, pointed leaves. The nuts, similar 
to, but somewhat smaller than the bang&r, are contained, 4 to 6, 
in bright-red pods, and are of good flavor roasted. Of wide 
distribution at low and medium altitudes. Eaten in some dis¬ 
tricts of the Mountain Province. Recently domesticated. 
PAngas See Ginger and Turmeric 
PangdAn. See Pineapple 

Panci. Root eropn in a generic sense in the Sulu Archipelago 

t PANGI. Panginm vdtde RwL FLACOURTlACE^ 

Local Names* Mala pan gi, I).; pangi, B. f V., sahngkumut, D. 

A large tree, 30 meters tall, of rapid growth and large, entire 
or lobed, pointed, bright-green leaves, occurring from southern 
Luzon through the Visayas and Mindanao at low elevations in 
moist regions. The fruit is large, up to 12 enu or more long, 
top-shaped, brown colored and roughish, and contains numer¬ 
ous seeds of the size of a cashew nut, embedded in a sweet, 
edible pulp. The seeds are poisonous, but are rendered edible 
by steeping in water, after which they become a palatable food. 
Very rare in cultivation. 

PangiAu. See Bulala 
Pangi-BagOn. See Remote 
Pangi-Kahoy. See Cassava 
Pangiva. See Cassava 
Panglongboykn. See Adang 
Fanglongbtjyen-Daradisdiban. See I^apim 

PANGLONGBtJYEN-KOPAKOPA. See Manlul 
Pa&glumbuyen . See Adang and Balubat 
Panglumbuyen-Gaugoan See Balubat 
Pa^gmaRgaen. See Paho 
Pamgo. See Balubat 
Pangungan. See Buol 

* PAN I ALA. Flacourtm catapkracta Rxb. FLACOURTIACEJE 

A thorny, small tree, of compact growth, native of India and 
adjacent countries to the east, bearing small, oblate, purplish, 
subadd fruits, 2.3 centimeters in diameter, suitable for preserves. 
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PANIUIUAN Sw PlldlS 

Paniungan See Buol 
Panuna See Ahntam 
Pangngian See Bulala 
Panuto Sec Alpay 
Pao See Mango and Pa ho 
Paoli See Muling 
Pap an k al. See Aiakao 
Papas. See Potato 

PAPAYA, Carica papaya L CARICACEAE 

Local Names: Kajtaya, V, lapaya, Mt ; papaya , Sp , paptay, Za.» 
tapayatt, B 

A large, tree-like, dioecious or hermaphroditic herb, indi¬ 
genous to the American Tropics, with large, palmate leaves, of 
rapid growth, of wide distribution and commonly cultivated 
everywhere. 1 he iruit is large, roundish to oblong, greenish to 
yellowish, with orange-yellow, sweet, juicy and well flavored 
flesh, forming a central cavity containing the seeds. Partly 
grown, the boiled fruits make a delicious vegetable. 

PapiAs See Papaya 
PapIt. See Apaha 
Papung See Muling 
Paray See Rice 

* PARCHA. Pastnfiora luvrifotui L. PASSIFLORACE^E 

A climbing, perennial vine of moderately vigorous growth, 
native of the West Indies. The fruit is roundish oblong, about 
5 or more centimeters long, yellowish, smooth, and of an agree¬ 
able, acid flavor. Recently introduced. 

Parda See Batao and Patiim 
Parda-Ataf, See Batao 
PakU. See Apalm 
Pak6la. See GranadiUa 

PARSLEY. Canifn. petrosehnum B & H UMBELLIFERJE 

Local Name Pcrejil 

A biennial herb grown as an annual for its leaves, which 
are used for flavoring soupg, etc. Succeeds at all elevations, but 
does best above an altitude of 900 meters. Not extensively 
cultivated. 

PARSNIP. PavUnacu aattva L UMBELLIFERj® 

A biennial herb cultivated for its fleshy root which is boiled 
and eaten with meat, etc.; sparingly grown Not successful 
below an elevation of 1,200 meters 
Parukafol. See Kotmo 
Pabupa-Gulung. See Segidill* 

Parusit. See Inyam 
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Pabiqan. See Bamboo 
Pasingan, See Bamboo 
Pasi6n. See Lilikoi 
PajhonAbia. See Lilikoi 
Pas6bo. See Mankil 
PASms. See Chile 

PATANI. Phaseolu* tunatue L LEGUMINOS® 

Local Names: Bakuen, Mt., bana-d, Bu<; bialay, Bu , bulat patani, T.; 
bum , D, f * burtngt, T-; butmgt, T.; habu, Sp.; hnhtchuda, Sp ; ktlkila^ig, 
kopa/nt, kutakut , Mt ; oahdxng, Mt ; paipalut, paida, IJ , patnm, 11, T., V.; 
perk ole 8 1 I ; puida , Mt., setback#, Sp. 

A perennial, twining vino of vigorous growth, commonly cul¬ 
tivated as an annual, of wide distribution, and in general cul¬ 
tivation; grown on a trellis, arbor, or bamboo poles for support. 
Indigenous to tropical America. There are at least seven dis¬ 
tinct “native” forms, of which the white-seeded varieties are the 
best for culinary uses; the colored or variegated beans should 
be boiled and the water changed two to three times to render 
them wholesome. Succeeds well at low and medium elevations. 
Patatas. See Potato 
Patchabagon. See Baiubat 
Patlong. See Muling: 

PATOLA. Lvffa acntangula Rxb CUOURBITAOH® 

Local Names: Pa tola, T.; mkua, V., hmon-ambau, S 
An herbaceous, annual, climbing vine, with yellow flowers, and 
grown on a trellis or arbor for its oblong, green, angled fruits 
20 cm. or more long, which, immature, are boiled and eaten. 
Of wide distribution and universal cultivation at low and me¬ 
dium elevations. 

PATOLA, Luff a cyhndrxca Roem. CUCURBITACE® 

Local Names: Kabatxtx, Mt., II ; kabatitxt~a8o, 11 , patola, B, V., T.; 
patulang-uak, T ; Balag-eafag, T.; sihua, Bu., V,; labau-tabau , II , tabulok, 
T. 

Similar in appearance and uses to the above described species, 
except that the fruits are cylindrical instead of angled. Like 
its congener it is universally cultivated. A very slender, nearly 
seedless variety 50 cm. or more long is grown in Cebu. 

Patong. See Bolixiao 
Patulang-Uak See Patola 
Paua. See Bamboo 
pAUNGAGAN. See Ulaya 
Payas. See Adlay 

PEA. Pifium nativum L. LEGUMINOS® 

Local Name: Chicharo , Sp. 

A climbing, tendril-bearing, annual herb, 0.5 to 1 meter tall; 
of European origin. While it may be grown at lower altitudes. 
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for good results the pea should not be planted below an elevation 
of 600 meters; excellent yields are obtained at an altitude of 
1,200 meters. Rarely cultivated 

PEACH. PruntiH pci cwa S & Z. ROSACEA! 

A small tree, native of China, with a variously shaped fruit, 
from flattened to roundish or beaked, 6 to exceeding 6 centi¬ 
meters in diameter in large-fruiting varieties, yellowish to red¬ 
dish on sun-exposed side, velvety, fleshy, juicy, subacid, and of 
delicious flavor. Has been successfully fruited in the high alti¬ 
tudes of northern Luzon. Adapted to elevations of and above 
1,200 meters. 

PEANUT. Arachw hypogaca I< LEGUM1NOSAS 

Local Names Cnrahurte, Sp , drkdehvk, Mt.; lugasin, C., L ; manf, 

An annual, spreading herb, believed to be a native of Brazil, 
cultivated for its oily seeds contained in pods ripening under the 
ground. The “nuts” are eaten roasted, and are frequently used 
to adulterate cocoa and chocolate; a valuable culinary oil is ex¬ 
pressed from the seeds. The peanut is cultivated to a consider¬ 
able extent, but is not sufficiently important to have warranted 
the collection of statistics as to area cultivated and yield and 
which are therefore not available. Pean ut oil valued at ¥467,688 
was imported in 1920. 

* PECHAY. Bramnca cervua F & H. CRUCIFER® 

Local Names Messay, S.; pechay, Sp-F. 

An annual Chinese herb, fairly extensively grown for its 
succulent leaves, which are boiled and eaten like spinach. May 
be grown at sea level, but does best at elevation above 600 meters. 
Possibly a cultivated form of B. mteyrifoha O. E. S. 

Ped-ped. See Banauak 
Pedis. See Katuri 

PEKOLA. Mvmwtopt kauki L. 3APOTAC BAS 

Local Names: Bxlat-biiat, S 

A handsome tree 12 to 16 meters in height, native of India 
to Malaya. The leaves are elliptic-ovate, dark-green above and 
velvety white beneath. The fruit is roundish oblong, reddish, 
smooth, with sweet, edible, but insipid pulp, containing about 4 
seeds. A few fine, old trees grow in Tandubas, Sulu, probably 
introduced by the Sulus. Reported a successful stock for the 
chico, which it dwarfs, from India. Adapted to low and medium 
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elevations. Pekola is a name of this species in the Dutch East 
Indies. 

Pan. See Tamil 
Pbpino. See Cucumber 

PEPPER. Capsicum annum L. SOLANACE® 

Local Names: Lara-sasa-yolen, S., silt, II., T. 

An herbaceous annual, native of the American Tropics, up 
to 50 centimeters tall, rather common in cultivation for its 
large, red, fleshy fruits, which are eaten as a vegetable. 

PEPPER. Pipei nigrum L. PIPERACE® 

Local Names: Mai t*«, T, pmuenta, Sp. 

A climbing, perennial vine, native of Ceylon and South India 
The leaves are roundish oblong, with a pointed tip and rounded 
base, dark-green and leathery. The flowers are small and as¬ 
sembled in catkins. The fruit is a small red berry, borne in 
currant-like racemes. The black pepper of commerce is the ber¬ 
ries gathered and dried before quite ripe. The white pepper is 
the seed with the fleshy covering removed. Crown to a limited 
extent in Batangas. The pepper succeeds the best m a shady 
situation in a moist climate, and the plants should be trained to 
grow on the trunks of small trees for support and shade. 

* PERE8KIA. Pereskut aculcuta Mil CACTACE® 

A climbing, woody, spiny vine of rapid growth, and rather 

small, alternate, pointed, fleshy leaves, indigenous to tropical 
America. The pale yellow, handsome flowers, produced in great 
profusion, are followed by round berries, about 2 centimeters in 
diameter, with leafy bracts, juicy, mildly acid and rather insipid, 
but said to make a good preserve. Recently introduced. 
Fruited at Lamao for the first time in 1914. (Plate XXXII o) 
Peris. See Katun 
Perkoles. See Patani 

* PERUNKILA. Carisna sp APOCYNACE® 

A thorny shrub with long arching canes of rapid growth, and 
white fragrant flowers, followed by small bunches of black, 
smooth, egg-Bhaped or roundish fruits about the size of a small 
cherry, containing a subacid, juicy pulp of pleasant flavor, eaten 
out of the hand, and a few small, flat seeds. Introduced from 
India. Succeeds well from sea level up to an elevation of 600 
meters. Fruited at Lamao in 1915. 
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* PHALSA. Grcma avtaUca L, TILLAGES 

A large, spreading, semi-deciduous shrub, native of India and 
adjacent countries to the east, with small clusters of yellow 
flowers in the axils of the leaves, followed by dark-blue, small, 
sweet, subacid berries of good flavor, each containing a com¬ 
paratively large seed, produced in great profusion. The fruit 
may be eaten out of hand and is said to make good preserves. 
Of recent introduction. Fruited for the first time at Lamao in 
1914. 

Pi as See Kamia 
Piat See Carumbola 
Piet Soe Bun 
PlKSo. See Citron 
PllAnAi. See Maigang 
PlLAiu See Pih 

f PI LAY Rttbu* mvciis Thb ROSACEA5 

Lck'ai Names /Moy, Mt 

A bramble, found in northern Luzon at elevations ranging 
between 1,320 to 1,650 meters, with spiny canes up to 2.5 meters 
long, of vigorous growth, the young growth covered with a white 
bloom. Leaves 5 to 9 foliolate, white beneath. Fruits in ter¬ 
minal clusters, 1 centimeter across, hemispherical, bluish, 
subacid and of good flavor Not cultivated, but well worthy of 
domestication. 

fPILDIS Gamma dives Pre GUTTIFERjE 

Iaical Names* thlukau, kuling-nwnok t wnlabilvkau, malatuinbaga, T , 
pa)iigiurn> Zb , pihha, P 

A small, slender tree, 10 or more meters high, of wide dis¬ 
tribution at low and medium elevations from Luzon to Mindanao 
The leaves are rather small, elliptical-lanceolate and pointed. 
The small flowers grow in the axils of the leaves and are 
followed by small, roundish fruits 2 centimeters across, reported 
edible but probably of little value. Not in cultivation. 

t PILL Cananum ouatiwn. Eng BURSERACE.® 

Local Names: Anungiy B. ; basing ptlaui , T., pilty B., V.; pUi-ptlaut , 
T, 

A medium to large tree, 15 to 26 meters tall, and large odd- 
pinnate leaves. The fruits are oblong, about 6 cm. long, black, 
smooth, shining, and contain one triangular, pointed seed or nut, 
enclosed in a fleshy husk, edible when cooked. The nut is of 
excellent eating quality raw or roasted One hundred thirty 
nuts make one kilo, of which 18.5 per cent constitutes the kernel, 
which contains 73.6 per cent fat, 12 per cent protein and 4.76 
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per cent starch. Rarely cultivated. The tree occurs from 
southern Luzon through several of the Visayas to Sungao, 
Mindanao, at low elevations with abundant rainfall of equal dis¬ 
tribution, but the pili nuts in the trade are obtained from south¬ 
ern Luzon. Because of its excellency a nut of great commercial 
possibilities. (Plate XXXV d) 

PlU-PiLAUl. See Pill 
Piu-Piu. See Bay&nti 
Pimihnta. See Pepper 
Pin a See Pineapple 
Pinang See Inyam 

PINEAPPLE. Ananas comosus M. BROMEI/IACEAS 

LOCAL Names: ApangdAn, pangdan, ML; jnha, Sp.; pita, 11, g%ma, 
Bu.; mahaa, B., nanas, C ; pisang, S. 

An herbaceous plant, indigenous to the American Tropics, 
with long, stiff, usually spiny leaves, arranged in a rosette. The 
fruit somewhat resembles a very large pine cone, and is sweet, 
subacid, juicy, and of excellent flavor and quality eaten raw or 
preserved. Very generally distributed, but grown more for the 
fiber than the fruit except in Bataan, the only province where 
pineapple growing has assumed a commercial aspect. Three 
native varieties are cultivated. Of late years the Abakka, Ca- 
bezona, Cayenne, Deliciosa, Eden. Spanish, Sugarloaf, and an un¬ 
named variety from Singapore, have bi*en introduced 

* PINHO. Rultvnia sp. ANNONACE>E 

A small tree, native of Brazil, bearing small, orange-yellow 
fruits with sweet pulp. Of recent introduction. 

Pinit. See Palau a u and Ragim 
Pintaka See Adlay 
Pi RIB See Antol 
PISANG Sec Pineapple 
Pi BON See Tm>n 
Pita. See Pineapple 

* PITANGA. Eugenia uniflora I. MYRTACEAD 

A tall, arborescent shrub, up to 6 meters in height, of Bra¬ 
zilian origin. The leaves are opposite, small, rather broad, and 
pointed. The fruit is up to 25 mm. across, roundish, ribbed 
lengthwise, dark red to black, smooth and shining, juicy, sub¬ 
acid, of very good flavor, and contains one, rather large seed. 
Eaten as a dessert fruit. Fruited lor the first time at I^amao 
in 1911. Succeeds from sea level up to at least 1,000 meters 
Platamo. Sec Banana 
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* POHA. Phyaalti pvruvtana L. SOLANACEA2 

Local Nambs: Bayas, pulet , Mt. 

A perennial herb, rarely exceeding 75 centimeters in height, 
native of South America, bearing inclosed in the bladder-like 
calyx, a greenish, juicy, fleshy fruit that makes a good jam. 
Has given very satisfactory yield at and above an elevation of 
1,000 meters, and would probably succeed down to 300 meters. 
Naturalized in the Mountain Province. Poha is a Hawaiian 
name. 

Pokotpokot. See P&kupis 
Folog. See Ubi 
Polon, See Antol 

POMEGRANATE. Puruco gravatum L PUNICACEAS 

Local Names- Valimn, S ; guinada, Sp 

A medium-sized shrub, with small oblong leaves, and hand¬ 
some vermilion colored flowers, indigenous to northern Africa 
and southern Europe. Of rather rare occurrence, best adapted 
to the dry regions of the Archipelago. The fruit is 7 to 10 
centimeters across, roundish, reddish, with a bony “shell/' 
containing the pinkish, subacid, “grainy/ 1 sprightly and excel- 
lent-flavored flesh, which unfortunately contain too many and 
too large seeds. 

POMELO. Citru# maxima M RUTACEA3 

Local Names: Bolonkot , 0 , honngoit t V ; falo-ok t Mt ; gadui , S. f gala- 
nada, Bu.; parawufct, L ; yayaba, Mt , guynnau, Mt., kalasiang, Mt ; 
lukban , T.; moyong , Mt.; pdga , L., suha, T., II., V.; tabayog , twmbuyog , Mt. 

A thorny tree, 6 to 12 meters high, indigenous to Malaya 
and Polynesia. The fruit is large, 10 to 15 centimeters in diam¬ 
eter, roundish to pear-shaped, and contains grayish to more 
or less red, subacid, juicy, refreshing flesh. Of wider distri¬ 
bution than any other species in the genus but nowhere of 
commercial importance. Nearly all “native" fruit is of very 
poor Quality. The following varieties have been introduced; 
Duncan, Ellen, Marsh, McCarthy, Pernambuco, Royal, Siam, 
Triumph, Walters. Rather susceptible to citrus canker. 

* PON HE. Anwona tnarcprairi Mt ANNONACEA2 

A small tree of vigorous growth, and dark green, leathery, 
pointed leaves, malodorous when bruised, native of tropical 
South America. The fruits are reported to resemble the Gua- 
nabano in general character but to be inferior to it in eating 
quality. Recently introduced at Lamao. 

Popouan. See Paho 
Poras. See Ibm 
Fobbn. See Antol 
Foron. See Muling 



, You XIV. No. S, Ittl 



(•) AwHf <b) Man«oHe«fl («) Mibtto (ordinary) (4) Mabolo (mdlw) 
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POTATO. Solarium tuberosum L SOL AN ACE AS 

Local Naurs: Patatas, Sp.; papas, T. 

A perennial herb with pinnate, rough leaves cultivated as an 
annual for its starchy tubers; native of the Andean highlands 
of South America. Potatoes should not be planted below an 
elevation of 600 meters, and an altitude of 1,200 metera or above 
is more favorable for their development. Of limited local cul¬ 
tivation. Starch content, 18 percent. The most extensive re¬ 
gion Buited to potatoes is located in Lanao, Mindanao, where 
the mountain country south and east of the lake is particularly 
well adapted to this crop. In 1920 7,922,226 kilos of potatoes, 
valued at ^912,362 were imported. 

Potian. See Bul61a and Manalau 
Potok. See Apulid 
Pugahan. See Kaong 
Pitida. See Pat6m 
Pulangj. See Antol 

PULAO. Nymphaea puhesccns Ww NYMPHAEACEA5 

Local Namrs: I Abas, lauas, pulao, T.; talaflo, tunas, V 
A perennial, aquatic herb about 1.5 meters high, growing 
in fresh-water lakes and stagnant water, the leaves and white, 
handsome, fragrant flowers floating on the water. The fleshly 
rhizomes are gathered and used quite extensively as a vegetable; 
the seeds are sIbo gathered and eaten. Of wide distribution, 
but not cultivated. ' 

Puled. Sec Muling 
Pulet. See Poha 
Puli. See Paho 
PuLfA. See Apalia 
Pul rr. See Muling 

PUMPKIN. Cueurbita pepo DC. CUCURBITACE^E 

IjOCAL Name: Calabaza, Sp. 

An annual, trailing vine, grown for its large fruits, which 
are eaten boiled, with meat, made into pies, etc. Probably 
native of tropical America. Several varieties are cultivated. 
The plant is almost universally grown, and is one of the most 
important vegetables in the Archipelago. 

PukoApung. See Oroy 
Punlaing See Coconut 
Pupugan. See Palsnan 

PURSLANE. Portulaeea oleracea L. PORTULACACE.* 

Local Names* Alusiman, ausiman, B.; bakbakad, dupdupQ, Mt.; gulas- 
tman, B., T.; kantataba. Pan ; lungum, Mt; mnkabling, T.; *gahig, II.; 
saMkau, B., T.; ulasiman, B., T. 

An annual, spreading, prostrate, smooth, succulent herb, from 
10 to 50 cm. long, native of southwestern United States, but 
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common in the cultivated area of the Philippines. The leaves 
are alternate, small, wedge shaped and fleshy. The flowers are 
small and yellow. The leaves are eaten boiled as a vegetable 
with meat. Cultivated forms have been developed in France 
which are much superior as a vegetable to the wild plant. 
Rabanos. See Radish 
Rabok. See Gabi 

RADISH. Raphantia nativus L. CRUCIFER® 

IiOCAL Names: Labanon, S ; rabunog, Sp 

An annual, quick-growing herb, believed to the indigenous to 
southwestern Europe and eastern Asia, widely cultivated for 
its fleshy roots; gives very satisfactory results at all elevations. 
The large, long, white Chinese variety leads in popularity. 

* RAGI. Eleusine coracana Gtr. GRAMINE® 

A stout, erect grass about 1 meter high, native of India, the 
small grains of which are eaten in various ways like rice, or 
ground into flour and made into bread. Like rice there are 
two types of ragi, upland and lowland (irrigated), the latter 
grown submersed like lowland rice. The upland ragi may be 
sown broadcast, but does the best drilled thinly to permit at 
least one weeding during the growing period. Or the seed is 
sown thinly in a seedbed and when 12 to 20 centimeters high 
the plants are transplanted to the field and set out 30 to 40 
centimeters apart. In India, where ragi is a very important 
crop, upland ragi yields an average crop of from 1,126 to 1,700 
kilos of grain per hectare, and lowland ragi about twice this crop. 
Ragi was introduced into the Philippines in 1020. (Plate XV b) 

t RAGINI. Rubue 7 oauefnlv/H Sm ROSACE® 

Local Names: Baknit, dagmot, V ; lagiauat, L.; ptnU, Mt.; ragini, B. ; 
nagm.it, T., nampinit, D ; napmit, T.; snpinit-tatana, naponit, D 

An erect, spiny shrub, rarely exceeding a meter in height, 
found in many parts of the Archipelago from an altitude of 800 
to above 1,000 meters, and also native to India and eastward to 
China and Japan. Leaves 3 to 7-foliate, glabrous or velvety. 
Fruit in clusters, 16 millimeters across, bright red, quite juicy, 
but rather insipid with only a trace of acidity and sugar. Not 
in cultivation in the Philippines. See also Nala. 

* RAMBI. Baeeaurna motleyana M. Arg. EUPHORBIACE® 

A tree of medium to rather large size, indigenous to Malaysia. 
The fruits are of about the size of a ciruela, subadd, and well 
flavored. Eaten as a dessert fruit. Of recent introduction. 
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RAMBUTAN. NepMium lappaceum L. SAPINDACEjE 

Local Nam*: Utau, S. 

An arborescent* large shrub to a tree, sparingly found in 
Jolo and Basilan, of Malayan origin, with dark-green, pinnate 
leaves, adapted to a humid climate with the rainfall well distri¬ 
buted. The reddish fruits, produced in large, loose clusters at 
the end of the twigs like the mango, are somewhat larger than 
a ciruela, covered with long, soft spines, and contain a whitish, 
juicy, subacid pulp of excellent flavor, in which is embedded a 
rather large seed. (Plate XXXI a) 

* RAPE. Brattica no pus L CRUCIFERAS 

An annual plant, a native of Europe, with a top very similar 
to that of the rutabaga but more vigorous and without a fleshy 
root. Ordinarily grown for its seed from which oil iB expressed, 
but recently found to make good “greens” for the table, eaten 
like turnip greens or spinach. Has been introduced and grown 
successfully as a vegetable in Palawan but iB almost unknown 
in general culture. 

Rapitan. See Kaong 
Rautnokara. See Bor6na 
Rbmolacha. See Beet 
Reneg. See Baniti 
Repollo. See Cabbage 

* RHUBARB. Rheum rhaponlicum L. POLYGONACEAE 

An herbaceous perennial with large leaves, attaining a height 
of about 1 meter, native of Asia Minor, grown for its succulent 
leaf stalks, which are boiled, and, with sugar added, eaten as 
sauce with meat, or used for Ailing pies, etc. Requires very 
rich soil and an elevation of not; less than 1,000 meters in order 
to give good results. Sparingly grown about Baguio. 

RICE. Orysa saliva L. GRAM IN E.® 

Local Names: Ammay, I ; arroz, Sp.; hug as, V.; bigas, bolahan, dumalt, 
T.; hwnuy, Bu., V.; iiau L.; ktnanda, lamuyo, ndemot, T.; pa-ay, S.; pagx, 
Mt.j palay, T.; paray, B., V.; tang t, T. 

An erect, annual grass, 0.75 to 1.5 meters tall, extensively 
grown for its seeds or grains which constitute the rice of com¬ 
merce. Native of tropical Asia. (Plate II a) 

Rice is by far the most important grain in the Philip¬ 
pines, 1,484,895 hectares, with a yield of 27,257,856 hectoliters, 
valued at ¥254,855,886 being produced in 1920. During the 
same year the leading rice-producing provinces in area, yield 
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and value were as follows: Nueva Ecija, 162,471 hectares, 
6,862,296 hectoliters, ¥*46,820,978; Pan gasman, 179,898 hec¬ 
tares, 4,167,678 hectoliters, (¥88,162,189; Tarlac, 87,772 hec¬ 
tares, 1,827,969 hectoliters, ¥*16,487,924; Iloilo, 121,680 hectares, 

1.602.112 hectoliters, ¥*16,699,626; Bulacan, 69,867 hectares, 

1.246.112 hectoliters, ¥11,718,468; Ilocos Norte, 74,069 hectares, 
1,109,768 hectoliters, ¥10,652,879; Pampanga, 66,668 hectares, 
1,066,366 hectoliters, ¥10,036,457. The same year 77,384,862 
kilos rice, valued at ¥16,329,770 was imported. 

The Philippine nee varieties are classified into 16 groups as 


follows: 


Awned. - 


Awahas. 


Upland 

I CHutfnotu - . 

NonjrlutlmwE 

I CrlatinooH 

Nwntlutfaou*. „ 


Rice 


rwMtc 
‘“ICoJorrd 
(White 
Colored 
/White 
i Colon*! 
/White 
"Kohired 


Awned. 


Awnlew 


Lowland 

| Glutinous- 

[Nonghitinoug . 

{ Glutinous 
Noturhxtfoous— 


(White 
I Cobred 
JWhfte 
“ICotered 
/Whit* 

1 Cote rad 
White 
l Colored 


Rice falls into two large groups, upland and lowland, accord¬ 
ing to the cultural requirements. Upland rice is grown with¬ 
out submersion and lowland rice is cultivated in rice paddies 
which are flooded more or less during the growing period of the 
rice. 

The chief difference between awned and awn less rice is that 
the awned rice succeed better than awnless rice on very wet 
lands, as it has a stiffer and longer straw, and does not shatter 
so badly as awnless rice after ripening. 

Prom the consumer’s viewpoint, the varieties, whether up¬ 
land or lowland, awned or awnless, are divided into glutinous 
and nonglutinouB rice, and these two classes are again separated 
into white and colored rice. 

Commercially, the nonglutinous white rice is the most impor¬ 
tant type in the Philippines, constituting about 76 per cent 
of all the rice produced. 

Colored rice is coarser than white, ta used mostly for animal 
feed, and is usually employed as human food only when white 
rice is not obtainable. 

Glutinous rice is of limited production, and used chiefly in 
making various sweetmeats, being very soft and pasty whan 
cooked. In the following alphabetical list of the rice varieties 
in the Philippines all varieties preceded by (*) have in yield 
tests covering a period of 8 years or more on experimental 
parcels returned an average yield of 2,400 kilos or more tough 
rice per hectare. The growing period of these varieties In days 
is given in italicized, Arabic numerals in the following list 
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of the hitherto recorded Philippine rice varieties. The various 
forms as explained above are indicated by the following abbre¬ 
viations: u=upland; l=lowland; a=awned; al=awnless; ?=glo- 
tinous; ng=nonglutinous; wfc= white; c=colored. 

The synonymy of many varieties has been determined, but 
there are unquestionably numerous other names which apply 
to the same variety. 


Abo, Pan. 

1-a-ng-w 

Agabon, T. (Syn. 

Gu- 

yod) 

u-al-ng-w 

Agoyor I, T. (Syn. 

Ki- 

nandang-puti) 

u-al-ng-w 

Alalbimbang, S (very 

productive) 

u-a-ng-w 

Alazninofl, T. 

1-a-ng-w 

Alegria, B. 

u-al-ng-w 

Alemania, V. 

u 

Alfonaino 

1-a-ng-w 

Alibangnon (Syn Loma) u-al-ng-w 

AHbasa, V 

1-a 1-ng-w 

Almiski, Pan. (Syn. 

Bi- 

nalayang I, Sampurado 

and Bakal) 

a-ng-w 

Along-along, S. 

u-ng-c 

Amarillo I, Pan (Syn. 

Tabukanon II) 

u-a 1-ng-w 

A mas, S. 

u-al 

Amayan, B. 

1-a 1-ng-w 

Ambabaay, Zb. 

1-al-ng-w 

Ambutu, L. 

1-al-ng-w 

Araimit 

a 1-ng-w 

Amusko, V. 

1-al-ng-w 

Anakpay, S. 

u-ng-w 

Anamag, Bu. 

u-g-w 

Andarugung, L. 

1-al-ng-c 

Angori, Pan 

1-al-g-w 

Ambong, Bu. 

u-ng-w 

Ammaa 

u-al-ng-w 

* Antique, V. 1*5 

a 1-ng-w 

Apostol, Bu. 

1-al-ng-w 

Arabon. Za 

1-al-c 

Arabon, V. 

1-al-ng-w 

Aribongbon, T. 

1-al-ng-w 

Aringay, Zb. 

1-a-ng-c 

Arkupal, Zb. 

1-al-ng-c 

Aauaena, Za. 

1-al-w 

Atucena 1, T. 

1-a-ng-w 

* Atucena II, T. 177 

1-al-ng-w 

Ba*y, It 


* Bad-**, V. IBS 

... al-ng-w 

Bagbag, Bu. 

u-g-w 


Bagonhon I, V. u-al-ng-e 

Bagftang, T. 1-ng 

Bagyauana, Bu u-g-w 

Baka, C u-a-ng-e 

Bakal, Pan (Syn. Bi- 
nalayang, Sampurado, 
and Almiski) I-al-ng-w 

Bakao, B 1-al-ng-c 

Baka-baho, B. 1-al-ng-w 

Baka-nang-hau-an, D. .. u-ng-w 
Baki, S ~ u—1—c 

Bakmu, T .. al-ng-w 

Bakit, Pan . 1-a-g-w 

* Baknang, II. 170 I-a~ng-w 

Baknotan, Pan (Syn. 

Granaaabutan) 1-a-ng-w 

Bakong, 11. 

Bakras, V u-al-ng-w 

Baku, L I-al-ng-w 

Balagadan, B .. 1-al-ng-w 

Balam, T 127 (Syn. Bi- 
narit III, Bulngaak I, 
and Lukbang 1) u-al-ng-c 

Balanakan, Bu u-g-w 

Balangin, Zb. 1-a-ng-w 

Balanay, D 1-ng-w 

Balasang I, T. (Syn, 

Santo Nino II) . l-al-ng-w 

Balanang II, II. u 

*BaIatmao, Pan 175 . a-g-c 

Balayad-purao, Pan 1-a-ng-w 

Balayang, S I-ng-w 

Balayangnon, V. *. u-al-g-w 
Balayong, Za (mature* 
in 90 days) ... 1-al-w 

Balibod, B. (Syn. Libod 
and Nagaanoot) u-al-ng-w 

Bahaa, Bu. . . u-g-w 

* Baliu, 166 (Syn. Kusi- 
may, Burik and Bln*- 

kroy I) . 1-a-ng-w 

Baliuag, Pan. 1-a-g-w 

Balodnon, V. u-al-ng-w 

Balogo al-ng-w 
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Balolaki I, Pan. (Syn. 


Daluaon-a-bht, Dinalu- 
ion, Sinan-Fabian II 


and Binakruy II) 


1-a-ng-w 

Balolalu II, T 


1-a-ng 

Balolaki'pula, Pan. 


1-a-ng-w 

Balsang, T. 


1-a-ng-w 

Banata, Pan. 

. 

1-a-ng-w 

Bandera, D. 


u-ng-w 

Bandoy, Za. 


1-al-c 

Bandra-a-bayag 


1-a-ng-w 

Bangbang-pula, B. 


1-al-ng-c 

Bangbang-puti, B. 


1-al-ng-c 

Banglam, V. . 


1-al-ng-w 

Bangonansakit, S. 

(said 


to be of special 

value 


for invalids) 


u-ng-c 

Bangol, T. 

Banin I, T. (Syn. 

Ma- 


Imes and Pinirot). 


Banla II, T (Syn 

Min- 


doran) 


l-a-ng-w 

Banogo, D. 

. 

u-l-ng-w 

* Bansuroy I, Pan, 

> 164 


(Syn. Kinataray) 


1-a-ng-w 

Bansuroy LI, T. 


ng 

Bantuan, L. 


1-al-ng- c 

Bars nay, B. (Syn. 

Hina- 


gakay I) 


u-al-ng-w 

Barangkal, V (Syn. Ka- 


potol) 


1-al-ng-w 

Barog, T. (Syn 

Bma- 


kal) 


1-a-ng-w 

Barotak, B. 


1-a-g-c 

Barsaftga, T (Syn 

Sam- 


purin) 


1-a-ng-w 

Baailanon, V. 


1-al-ng-c 

Baskalan . 


1-al-ng 

Basog, V. 


al-ng-c 

Batikang, Pan. 

. 

1-a-ng-c 

Batlanganon . 


al-ng-c 

Batuan, Pan.* 


1-a-ng-w 

Batukan, D. ... 


u-ng-w 

Batulinau-lagkit, T 

. 

1-a-ng-c 

Bayako, Bu 


u-g-c 

* Baybay 204 


1-al-ng-w 

Baybayanon, V 


al-ng-w 

Bay on, B 


1-al-ng-c 

Bebe, T. . 


u 

Beitik, Za.. 


u-al-w 

Bengal*, II. 


b-al-ng-w 

Bersabe, B. 


u-al -ng-w 


Bertom, France - . 

I-a-ng-w 

Biday, V. 

u-al-ng-w 

Bildn, S. 

u & 1-c 

Bilibid, V. . 

u-al-ng-w 

Binabay, V. 

1-al-ng-w 

Binabaye I, T. . 

u-al-ng-w 

Binabaye II, T. (Syn. 
Tnalang-ilang and Ini- 

lang-ilang) .. . . 

u-al-g-w 

Binaboy, V. 

u-al-ng-w 

Bmagaybay, D. 

u-ng-w 

Bmagik-ik, Bu 

u-ng-w 

Binagontao, B . . 

u-al-ng-w 

Binaghay .. 

u-al-ng-w 

Binagkay I, V. (Syn. Ba- 

ranay) 

1-a-ng-w 

Binagkay II, V. (Syn. 

Kabang) 

1-a-ng-w 

Binagtok, Bu . - 

u-ng-c 

Binakal, T. (Syn. Ba- 

rog) 

1-a-ng-w 

Binakayao 1, Zb. 

u-al-ng-w 

Binakayao II, Zb. . . 

I-al-ng-w 

Binak-hao, V. 

l-al~ng-c 

Binakloy, Pan. 

1-a-ng-w 

* Binakroy I, Pan. 166 
(Syn. Kusunay-iBu- 

rik, and Baliu) 

1-a-ng-w 

Binakroy II, Pan (Syn 
Sman-Fabian I, Dina- 
luson-u-biit and Balola- 

lo) . 

1-a-ng-w 

Binalagon, Bu. . 

u-g>w 

Binalayang, Pan. (Syn. 

Sampurado, Almialci 

and Bakal). 

Bmalayong, V 

u-al-ng-w 

Binalibod, B 

1-al-ng-w 

Binalintin, T 

* Binambang, T. 194 

1-al-ng-w 

Binanata, Pan 

1-al-ng-w 

Binanga, Bu. 

u-g-w 

Bmangkal I 

u-al-g-c 

Binangkal II 

al-ng-w 

Binangkiro, Zb. 

1-al-ng-w 

Bifiang, T. 

V-al-ng-w 

Binariri, V, 

u-al-ng-w 

* Binarit I, T. lge (Syn. 

Granada and Sinangr* 

lay-kabiltan) 

u-aV-ng^-e 

Binarit II, V. 

u-al-ng'-e 
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Binarit III, Zb. (Syn. Ba- 
lam, Bulagsak 1, and 
Lubang I) .. 

* Binatad, T. 178 (Syn 
Makantagol) 

Binatafigan, T r 
Binato I, T. 

Binato II, T. (Syn. Bu- 
laatog) . 

Binato III, T. 

Binatok, Bu. 

Binayabaa, IL 
Binayaku, Bu. 

Bindigurin, Mt. 

Binikol, T. 

Biningbing, T 
Binirayo, V. (Syn Ka- 
pungotI) 

Binfsaya, B 
Binitoon 

Binitoon-oldog, Zb. 
Bimtum, Pan. 

laloy, Pan 
Binogka, D. 

Bmogfia, B. (Syn Kas- 
toraa) 

Binolinao, Zb. 

Bmondok, T., Zb 

* Binugatan-karkar 18ft 

laftgin, T 
Binuhaftgin, B., T. 
Bmukaui, T. 

* Bmulagsak, T. 1£9 .. 

* Binulagaak II, T. J32 

ri, V. _ 

Sisal, Pan. (Syn. Kaata- 
neda, Sambilak I, and 
Sinoyod) . 

Bisliganon, D. 
Birkakok-a-bayag, T. 

* ™ ~ r ka ko k«a-daluf- ~ 
1$9 .. 

* Boaknaga, V. 137 
Bolinog, Zb. 

Bonget, V. 

* Bonlay, B. HO . . 

Borage, Pan. 

Boraknaga, V. 

Botanea, Pan. 

Botikol, Bu.. . 

Boyokot, O. .. . 

Buafaan, Za. 

Buakan, D.* - 



Buaya, Bu. 

u-ng-w 


Buayan, Za. 

1-al-w 

u-ai-ngM: 

Budya, Bu. . . 

u-g-w 


Buenabunag, Za. 

l-a-w 

l-al-ng-w 

Bugabung, L. 

1-al-ng-w 

u-al-g-w 

Bugatena, V. .. . 

1-al-ng-w 

1-ab-ng-w 

Bukobuko, Za ... 

Bulagsak 1 (Syn. Balom, 

u-alr-w 

l-al-g-w 

Binarit, and Lubang I) 

u-al-ng-c 

L-al-g-w 

Bulagsak 11 (Syn. Sang- 


u-ng-c 

lay puti) 

l-al-ng-w 

l-a-g~w 

Bulagsak-Blanco, Zb. 

u-al-ng-w 

u-g-w 

Bulagaak-Nagaalob, T. 
Bulagsak-na-Inantip o 1 o, 

u-al-ng-c 

u-al-ng-w 

T. 

u-al-ng-w 

u-al-ng-w 

Bulaing, D 

u-ng-w 

u-g-w 

u-al-ng-w 

u-al-ng^w 

(Syn. 

u-al-ng-w 

l-u-ng-w 

' Bulakiki, V. 183 

l-al-ng-w 

1-al-ng-w 

Julaknaga, V (Syn. Bu- 


1-a-ng-w 

lagnaga, Kaviterio and 


1-a-ng-w 

Fino) 

u-al-ng-w 


Bulno I, B 

u-al-ng-w 


! Bulao 1), B. . _ 

l-al-ng-w 

u-a-ng-c 

Bulao III, B. 

1-al-ng-c 

1-a-ng-w 

Bulao I 


u-al-ng -w 

astog. Pan. (Syn. Bi- 


1-al-ng-c 

3 II ) 

l-al-g-w 

1-al-ng-w 

Bulik, Zb 

l-al-ng-w 

1-al-ng-w 

j Buhk II, T 

1-ng-a 

u-al-ng^-w 

Buhlismg I, 11. 

1-a-g-w 

al-ng-w 

Buliliamg II, Pan. . . 

l-al-g-w 

al-ng-w 

Bulinig, Zb 

1-a-ng-w 

1-al-ng-w 

. Kinabibi 



1-a-g-w' 

u-ng-w 

l-al-ng-w 

1-al-ngu.w 

u-al-ng>-w 

l-a~ng-c 

u-al-ng-w 

l-al-ng-w 

l-al-ng-w 

l-al-ngM* 

1-a-ng^w 

u-ng-w 

u-ng-w 

o-al-ng-c 

ng-w 


and Kiniristal) 
tuluhan-dumah 
luIuhan-Silang 

_unkoy, C. 

Bundok, B. 
Bungad, C. 
Bungatadatu, C. 
Bungbong, Bu. .. 
Ban god, C. 

Bunkol, Pan. 
Burankal . 
Burafigin, T. 
Burata, V. 

Buaisi I, V. (Syn, 
naon) . 

Bustai II, V. 
Butagan, V. . 


al-ng-w 

1 -al-ng-w 

u-al-ng-w 

u-al-ng-w 

u-al-ng-w 

al-ng-w 

l-al-ng-w 

u-g-w 

.. u-al-ng-w 
. . 1-a-ng-w 

- l-al-ng-w 

I-a-ng-w 

l-al-ng-w 

Mali- 

~ u-al-ng-w 
u-al-ng-w 
.... u-al-ng-w 
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Carolina Golden 

(Syn. 


* Diamante V, V. 150 

Tabao) 


1-al-ng-w 

Dibauingan, L. 

Conner, Bu Agr . 

_ 

1-al-ng-w 

Diglambungan, Bu. 

Crux, Bu, Agr 


1-al-ng-w 

Digsambok, Bu. 

Dnbitun, C 


u-al-ng-w 

Digsaraan, Bu. 

Dacliog, V 


1-al-ng-w 

Dikaklgulan, C 

Dukam, Bu., 


u-g-w 

Dikalagan C 

Dalagaon, Bu. 


u-g-w 

Dikit-a-01 a n d e z (Syn, 

Dalaug, Bu 

„ 

u-g-w 

liermoea, Sal&sa, Po- 

Dalaog, V 


1-al-ng-w 

lalante, inalaaan, and 

Dalaui, Bu (large grain- 


Katnilmg) .. 

ed) 



Dikit-a-Hinasgad, Pan. . 

Daldal 


1-a-ng-t 

Dikit-Saba, 11. _ 

Daldal-lot, Pan 


al-g- w 

Dilayaan, C. 

Dali, B 


1-al- ng-w 

Dimasimbil, C 

Daligan, I. 


a-ng-c 

Dmagut I, T. 

Dabidallot, Pan. 


1-a-g-w 

Dinagat II, T. 

Dalikit, Bu. (vigorous, 


Dinagat 111, T 

productive, larged 


Dinalaga I, T. 1 W . 

grained) 


u-g-w 

Unalaga II, T (Syn. Ino- 

Dali kit, 1, B. 


l 

niaht) 

* Dahkit 11, T 121 


i 

Unalaga III, Zb ; (Syn. 

Daluu, V (Syn Tarbuya- 


Makatio) 

non) . 


1-al -ng-w 

Dinalaga IV, T. 

Dal u Ban, V 


1-a- ng- w 

Dinalaga V, T, 

Daluaong, Zb. (Syn. Mu- 


*■ Dinalaga VI, T. 166 

nguldan) 


l-a-ng-w 

Dinalagang-Muftoz, T 

D a 1 u s o n g-a-but, 

Pan, 


DnmluRon, Pan. (Syn. Si- 

(Syn Balolaki, Dinalu- 


rmn-Fabian III, Bina¬ 

son, Sinun-Fabian II, 


kroy II, Dalusong-a- 

and Binakroy 11) 


a-ng-w 

blit, and Balolaki 1) . 

Dami 


u-al-ng-w 

Dinamakenel, C. 

Dapitan, Za 


u-a ng-c 

Dinanuana, T. 

Dapog, Bu. 


u-g-w 

Dmauahan, Bu 

Dapog, Bu 


u-al-ng-w 

Dimkola, Zb. 

* Dasol, Zb 


1-al- ng-w 

Dinominga I, Zb 

Dauiu, Za 


u-al-c 

Dmominga II, T. 

Daulmg 


1-al-ng-c 

Dinorado, Zb. 

Dayami, V. 


u-al-ng-v 

. . *, Pan. - 

Dayami-tupol, V 


u-al-ng-t 

Dolomido, Bu. 

Daya-ot-uban, I 


a-g-c 

Domorao, Bu. 

Dayhaganon, Bu. 


U—ftl -ng-i 

Dry Mountain, France 

Dayogo, D 


u-ng-w 

Duluman, C. 

Dayoyo I, V 


u-al-g-w 

Dumagat, Bu 

Dayoyo 11 


u-al-g-w 

Dumaling-k a a u a (Syn. 

Dayumi, Bu 


u-g-w 

Magasauang-palay) 

Diamante I, V 

(Syn 


Dumahray, Bu.- 

Puerto) 


u-a L-mr-i 

Dumarok, Bu. . . 

Diamante II, V 



Dumpaa, Bu. 

Diamante III, V 



Dumpaa (Syn. Lanko- 

, V 



.jn) 

Kalumpit and Saigon 


Dumudao, V. . w ... 

IV) _ 


1 al-ng-w 

Duunganong, Bu. 


l-al~ng-w 

1-al-ng-w 

u-g-w 

u-g-w 

u-ng-w 

u-al-ng'-w 

u-al-ng~c 


I-a-g-w 

u 

l-al-ng-w 

u-al-g-c 

u-a-ng-w 

u-al-ng-w 

u-al-ng-w 

al-ng-w 

]-al-g>~w 

1-a-ng-w 

tt-al-ng-c 

al-ng 

I-al-ng-w 


a-ng-w 

]-a-g-w 

u-al-ng-w 

u-g-w 

1-a-ng-w 

1-al-ng-w 

l-a-ng-w 

l-a-ng-w 

u-g-w 

u-ng-w-c 

al-ng-w 

u-eI-sm; 

u-g-w 

L-al-ng-w 

u-ng~w 

U-g-W 

u-g~w 

u-al~ng-w 

u-al-ng-w 

u-g-c 
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Egyptian Fine, France 1-a-ng-w 
Egyptian Sultanie, 


France.1-a-ng-w 

Egyptian Yam an i, 


France 

al-ng-w 

Espaftol, 11. . 

1 

Eapiritu, Pan . 

1-a-ng-w 

Fino I, B. (Syn Bulak- 


naga, Kaviteno) 

u-al-ng-w 

Fino II, B. 

al-ng-w 

Fiscal, T. 

1-a-ng-w 

For-Dung-Bap, China. 


Francone, France 

al-ng-w 

Gabay, L. 

1-al-ng-w 

Gagatuaan, C 

1-al-g-w 

Gamay, V 

u—al-ng 

Gam on, I). 

u-ng-w 

Ganado. T 


Ganado-a-bayag, Pan 

1-a-ng-w 

Ganado-a-biit, T 

1 a-ng-w 

Ganado-a-lakay, T. 

1 -a-ng-w 

Ganado-a-nalabaga, Pan 

1-a-ng-w 

Garaygay, Pan 

1-a-ng-w 

Gayang, I 

]-a-g-w 

Gayangang-blanco, B. _ 

u-al-ng-c 

Gayangang-ncgro, B 

u-at-ng-c 

Gibuan, Za. 

u-al-ng-w 

Ginaloan, (Syn Hmlu- 


ay-pilit) 

u-el-g-w 

Ginanado, Pan. 

1-a-ng-w 

Ginanahan 

u-al-ng-w 

Ginandulan-biit, V. 

1-a-ng-w 

* Ginangang, T 18G 

1 -al-ng-w 

rab, V 

1-al-ng-w 

Ginarana, Pan. . 

1-al-ng-w 

* Ginarasia, Pan 185 

a-nj 

Ginaroan, V 

1-al- 


Gmatai 

Gmatufe 

lauahan, Bu 
Gintauan, C. 

Ginulong I, V. (Syn. 

Gumaid II) 1-al-ng-w 

Ginulung II, T (Syn. 

Pregonse) . u-al -ng-w 

Ginoyoran, Zb. 1-a-g-w 

Gioa I, V u-al-ng-w 

Gioa II, V. 1-al-ng-w 

Giron, V. (Syn. Katorse) u-al-ng-w 
Gomonanya, S. u* w 

Gono, V. ... u-al-ng-w 

Goyod I, T 1-al-ng-w 

Goyod II, Pan. 1-a^ng-w 


Goyodan, Pan. (Syn. 
! Iroy, Manteka-a-Nala- 


baga and Grana II) 

1-a-ng-w 

Guluya, T 

u-al-ng-w 

* Gumaid I, V. 187 

iml-g-w 

Gumaid 11, V. (Syn. 


Gmolong) 

al-ng-w 

Gumaht, (Syn. Kalanay 


IV) 

u-al-g-w 

Gumantung, Bu. . . 

u-ng-c 

Gumaoa, L 

1-al-g-w 

Guyod I, V 

u-al-ng-w 

Guyod 11, V (Syn. Aga- 


bon) . 

u-al-ng-w 

Guyod, C 

1-al-w 

Guyod, S. (a long-grained 


var used for roasting, 


e fully ripe) 

u & 1-ng-w 

Guyoron, Bu. 

u-ng-w 

Guyuden, C. 

1-al-ng-w 

Gracia, T. 

1-a-ng-w 

Grana I, Zb 

l-al-ng-c 

♦ Grana II, Pan. 177 


(Syn Iroy, Goyodan, 


and Manteka-a-Nala- 


baga) 

1-a-ng-w 


Grana-a-Purao, Pan. - 1-al-ng-w 


Grana-sabutan, Zb 

(Syn. 

Baknotan) 

l-a-njt-w 

Granada, Zb (Syn. Bi- 


nglay 

Kabi-itan) 

u-al-ng-c 

Granate, V 

u-al-g-w 

Granatia, 11 . 

1-al-ng^w 

Halbayanon, V. 

1-al-ng-w 

Handakan, Bu 

u-g-w 

Haamin, Zb 

1-a-ng-w 

Hayisian I, I. 

a-g-c 

Hayisian 11, I. 

.. - al-ng-c 

Hermosa (Syn Salaas, 

Inalaaan, Polalante, 

Dikit-a-Olandez 

and 

Kamiltaing) 

1-a-g-w 

Htnaloan, V 

. 1-al-g-w 

Hinampangan, Bu. 

u-ng^-w 

Hlndagonan (Syn 

Ka- 

lasonan) 

.. u-al-ng-w 

* Hinipon, V. 170 

1-al-ng-w 

Hinirang, Zb. 

1-al-ng-w 


Hinlu-ay-pilit (Syn. Gi- 
naloan) u-aJ-g-*w 

Hinos, V. . 1-al-ng-w 

Hiapok 1-al-g-w 



342 


PHILIPPINE AGRICULTURAL REVIEW 


Hoam, Zb. (Syn. Poeto- 


eri r> 

l^al-ng-w 

Hokianan, V (Syn Tu- 

gianan) 

1-al-ng-w 

Hudgan, 1 

al-ng-c 

Hudlot, V . 

1-al-ng-w 

Hull lan (Syn Kapor- 

kaa) 

1-al-ng-w 

Hundong&nmano, S 

u-I-c 

Hunguange, V 

al-ng—c 

Iaka, V 

1 -al -ng-w 

lakapino 

l-a-ng-c 

Ignacio, V. 

u al-g-w 

Igok-k&bayo, Bu 

u- ng-w 

Igorot 1, Zb. 

1 al -ng-w 

Igorot II, T 

l-a-ng-w 

Ikug&kuda, L. 

1-a-g-c 

IlahftB, V. 

1-aJ-ng-w 

Ilangitnon 

1- al- ng-c 

Hog, V. 

1—ol- ng-w 

Jmbayong, Bu 

u-g-w 

Imung-daya-ot, I. 

1-a-g-w 

Imus, Zb. 

1-al-ng-c 

+ Inachupa) I, T 169 

1-al-ng-w 

* lnachup&l II, P 18t 

1-ng-aJ 

Inadhika, T 

1-al-ng-w 

Inagam&ng, 11 

a-ng-w 

Inagoyan .. . - 

u-al-ng-w 

Inagi i, V. 

al ng-w 

Inagi, II, V. 

1-al-ng-w 

Inagsaya, T. 

Inaguas grandee, B. 

(Syn. Inaguaa peque- 


Inanie, T. - - u-al-n*-w 

Inanod I, T. - - - u-al-ng^-w 

Inanod II — al-ng-w 

In antipolo l (Syn, Pilmg- 
baybay) - - u-al-ng-w 

Inantipolo II, T. 1*8 . u-al-ng-w 

Inaranemg, B. u-al-g-c 

Inaropil I, Pan. . 1-al-ng-w 

Inaropil II, Zb. (Syn. Mi- 
lagroaa and SSnibuyas 
I). u-al-g-c 

♦ Inasimang, T J 70 1-al-ng^-w 

Inaalon, V . u-al-ng-w 

Ineapafia, T.u-al~g-c 

Inibid, Bu. - - * Ur-g-w 

Inilang-ilang, T. (Syn. 

Binabaye II) - - u-al-flM* 

Ininian, V 1-al-ng-w 

Imntiu, T. u 

Impon I, T 1-a-ng-w 

Impon II, Pan. al-ng-w 

* Impon III, Pan. 158 . l-a-ng-w 

Inita, T al-ng-w 

Initiutiu, T 1-al-ng-w 

Initlogdalag, T. u 

Inokod, Bu. - . u-g-w 

lnokot, V. (Syn. Kapi- 

no I) 1-aUng-w 

Inolayan, V. . - u-al-ng-w 

Inomaht, Pan (Syn Di- 
nalaga II). 

t Tnorani, Zb (Syn. Kaai- 
I bong). 


nas) - . 1-al-ng-w lmmima, M l-a-ng-w 

Inmguas pequenaa, (Syn. Inuay I, T. (Syn. Pila- 

Inaguns grandes) 1-al-ng-w pil II and Taho-Dila- 

Inagul, V u-al-ng-w has) - - - u-al-ng-w 

lnakloy 1-a—ng-w Inuay II, T. (Syn Pina- 

Inakulao, Pan. . . 1-a-ng-w man gang-tunay) 

Inalano, B. . ~ .. u-al-ng-w Interprete, II. 

Inalangilaug, T. (Syn. Inudiong, Zb (Syn. Pi- 

Binabayo II and Ini- naekuala I). 1-al-ng-w 

lang-Ilang) .. - u-al-g-w Inuak, Zb.. - * - l-®-g—w 

Innlaaan (Syn. Hermoaa, Iput-ibon I, T.- 1-al-ng-w 

Solatia, Polalante, Di- Iput-ibon II, P.. 1-al-ng-c 

kit-a-Olandex and Ka- * Iwy, Pan. 160 (Syn. 

Tniling) 1-a-g-w Goyodan, Manteka-a- 

Inalsa, T. . 1-al-ng-c Nalabaga, Grana H 

Indalaui, Bu. - u—g-w and Minan tika IT) l-a-ng-w 

Inanadios 1-al-ng-w Itom-itom, Bu.u-g^c 

Inandoran .. ng-w Itutn-Oldog, Zb.1-al-ng-w 

Inangi, T u-al-ng-w Itul-urok. 1-al-ng-c 

Inangil, T. u-al-g-c Kaaua, T. . .. - ** al-ng-w 
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Kaayad, V .. 
Kabadlong, V. 
Kabagbag, V . 
Kabago, V. 
Kabanay, B. 
Kabang (Syn. 

kay II) 
Kabafigin 
Kabangkalan, C 
Kahanglan, V 
Kabantong, V 
Kabasalan, C. 
Kabatifigan, V 
Kabayoratt .. . 
Kabellada, V. 


u-al-ng-c 

1-al-ng-w 

u-al-ng-w 

1-al-ng-w 

u-al-ng-w 

Binaga- 

a-ng-w 

u-al-ng-w 

1-a-g-c 


1-al-ng-w 

u-al-g-w 

u-al-g- w 
1 al -ng-w 
I-a 1-ng-w 
u-al-ng-w 


Kabilao, V. (Syn. Kinao- 
ray) 

Kabilao, Bu 
Kabita, V.. 

Kaboboy, V 
Kabo gnu, V 
Kabolan, V 
Kabonbon, V. 

Kalxmi bi- 


u al ng-w 

u~ng~c 

al-ng-c 

al-ng-c 

u 

1-al-ng-w 

u-al-ng-w 


da) 

Kabono 
Kabonog, V 

Kaboong I, V (Syn kn- 
*baong) 

Kaboong II, V 
Kaboong III, V 
Kaboong, I). 

Kaboong, S. 

Kabouod, I) 

Kaborgo 

* Kaborong, V 178 
Kabudbud, V. 

Kabugnay, V 
Kabukay, V. 

Kabulao, V 

Kabunlao, V. (Syn, Kalo- 
kot) 

* Kabunlog-puti, V. 180 
(Syn. Kaputol) 

Kabuyao, C. 

Kabuyo, V, (Syn Soma- 

rokaok) . 

Kabuyok I, V. (Syn. Ka- 
hnkit) 

Kabuyok II, V 
Kadagit I, V. . . 


u-al ng- 1 
l-al-ng-\ 

i 1-ng-w 
u-aJ~g-c 
al-ng^w 
u-ng~w 
u-w 
1-ng-w 
t* al-ng-w 
1-al-ng-w 
al-ng-w 
1-al-ng w 
-a 1-ng-w 
-a 1-ng-w 

l-al-ng-\ 

1- al-ng-w 
1-a-ng-w 

1-al-ng-w 


Kadagit II, V. (Syn Kas- 
Jdt) 

Kadakag, V 
Kadimaya, V 
Kadokag, V 
Kagaid, V. 

Kagabon, Bu 

Kagangu, V. ~ . 

* Kagatuaan, C 105 
Kagayan, Bu 
Kainti, V 

Kairog, V 
Kakuak, C. 

Kalagio, V (Syn Ulian) 
Kalahoy, V 
Kalakmgay, V 
Kalamponfcan, V. 
Kalarouray, Bu 
Knlumyan, V. _ 

Kalanag, V (Syn Ka- 
lanang) 

Kalanang, V (Syn. Ka¬ 
lanag) 

Kalanay I, V (Syn Ka- 
pmo II) 

Kalanay III, V 
Kalanay IV, V (Syn. 

Gumalit) 

Kalanay V, V 
Kalangay, T 
Kalangkang, V 
, Kalangio, V 
| Kalanlanyun, T, 
Kalanoche, 11 

j Kalapdos, V. . . 

Kalarang, Za. 

Kalaaanon, Bu (Syn. 

Hmdagagon) . - . 
Kalasauon, Bu 
Kulaua 
Kalanag, Bu 
Kalaya, V 
Kalcdona I, V. - 
Kaledofia II, V. 
Kahagan, C. 

Kalibo I, T 
Kalibo II. T 

* Kalibo III, T. m 
Kalibod, V. 

Kalibug, V._ 

Kaligaya I, T. 

Kaligaya II, T. 

Kaligaya III, T. 


I-al-ng-c 

u-al-ng-w 

u-al-ng-w 

1-al-ng-w 

u-al-ng-w 

u-ng-w 

u-al-ng-w 

3-al-ng-w 

u-ng-c 

u-al-ng-w 

u-al-ng-w 

u—g—c 

u-al-ng-w 

1-al-ng-w 

u-al-g-w 

1-al-ng-w 

u-g-w 

l-al-ng-w 

u-al ng-w 

u-nl-ng-w 

u akng-w 
u-al-g-w 

u-al-g-w 

u-al-g-w 

l-a-ng-w 

u-al-ng-c 

u-al-ng-w 

1-a-g-w 
u- al-ng-w 
u-al-g-o 

l-al-ng-w 

u-ng-w 

l-al-ng-w 

u-ng-w 

u-al-g-c 

u-al-ng-w 

u-al-ng-w 

1-a-ng-c 

u-al-ng-w 

u-al-ng- w 

1-ak ng-w 

u-al-ng-w 
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Kaligaya IV, T. . 

1-al-ng-w 

Kalimbato, D. - 

u-ng-w 

Kalinao I, V 

u-al-ng-w 

Kalinao II, V. 

1-al-ng-c 

Kalingit, V (Syn Kalu- 


yok I) 

u-al-ng-c 

Kalino, S 

u-ng-c 

Kalipapa, C. 

u-al-ng-w 

Kalipay I, V. 

1-al-ng-w 

Kahpay II, V. 

u-al-ng-w 

Kahrit, . 

1-al-ng-w 

Kaliso, V. 

b-al-ng-w 

Kalivo I, T. (Syn. Talan- 


kao) 

u-al-ng-w 

Kalibo 11, Zb. 

u -al-ng-w 


Kan din a Ha 

Kangkang, V. .. l-al-ng-w 
Kafigolia b-al-ng-w 

Kangon, V. I—al—ng-w 

Kanoni, C. - u-al-ng-w 

* K&ongedL, V. 1*9 i-al~ng-w 

Kapache, V. . . u-al-g^s 

Kapagsik, V. .... l-al-ng-w 
Kapaki . I—al—ng-c 

Kapaod, V. (Syn Kapa- 

nod) . u-al-g-c 

Kapao-pula, V (Syn. 

Tuhao) L-al-ng-c 

Kapanod, V. (Syn. Ka¬ 
paod) . . - . -. Ur-al-g-c 


Kalo 


u-al-ng-w 

Kapantao, V (Syn Ka- 


* Kalobang, V. 187 


1-al- ng-w 

lampongan, and 

Kalo- 


Kalobid, D. 

.. 

u-ng-w 

hod) 

. 

u-al-ng-w 

Kalodo, (Syn Mana- 


Kapichola, V. 

. 

u 

bako) 


1-al-ng-w 

Kapignik, V 

. 

u-al-ng-w 

Kalohiton, Bu. 


u-ng-w 

Kapigid I, Zb. 


1-a-ng-w 

Kalokot, V., (Syn 

Ka- 


Kapigid II, Pan. 


1—a-ng-w 

bunlao) 


1-al-ng w 

kapingkao, V. 

. . 

1-al-ng-w 

Kalong, V 


u nl-ng-w 

Kapino I (Syn. Inokot) .. 

u- al-ng-w 

Kalonod, V (Syn 

Ka- 


Kapino II, V (Syn. Ka- 


lampongan and Kapan- 


la nay I) 

.. 

u-al-ng-w 

tao) 


1-Al-ng-w 

Kapianon, V. , 


al-ng-w 

Kalotok, V 


1-al-ng-w 

Kaporkaa, V. 

. 

al-ng-w 

Kalubad I, V 


I~a)-g-c 

Kaporkaa II, V 

(Syn. 


Kalubad II, V 


l-nl~ng~e 

Hulilan) 


u-al-ng-w 

Kalumpit, V. 


1-al-ng-w 

* Kapotol, V J38 

(Syn. 


Kalufifri, V. 


1-a-ng-w 

Barangkal) 


L^al-ng-w 

Kalu-ou, V. 


1-al-ng-w 

Kapukao I, V. 


u-al-ng-w 

kaluros, V 


u-al- ng-w 

Kapukao II, V. 

_ _ _ 

u-akng-w 

Kalutak, V. 


u al-ng w 

Kapunit, D. 

.... 

u-ng-w 

Kamang, V 


l-a-ng 

Kapufigot I, V. (Syn. Bi- 


Kamblngon, Bu. 


u-g-w 

niraho) 


I-al-ng-c 

Ram any an, S. 


u-c 

Kapufigot II, V. 


u-al-ng-c 

Kamiling I, Zb. 

. 

1-a-ng-w 

KapuAgot III, V. 


u-al-ng-w 

Kaimhng II, Pan 

(Syn 


j Kaputol I, V. (Syn. Ka- 


Hermoaa, Salaaa, 

Ina- 


bunlog-puti) 


u-al-ng-w 

laaan, Polalante 

and 


Kaputol II, V 

M. 

u-al-ng-w 

Dikit-a-Olandez) 


1-a-g-w 

Kaputol III, B. 

. 

1-al-ng-w 

Kamarines, V. 


u al-ng-w 

Kaputol IV, B. . 

.. . ... . 

1-al-ng-c 

Kamaylan, Bu 


U-gHS 

Kaputol V, B, 


1-al-ng-w 

Kamunay, B. 



-Kaputol VI, V. 

197 

1-al-ng-w 

Kanakan, Za 


u-al-c 

K&rangkang, D 


u-ng-w 

Kanato, V 


u-al-ng-w 

Karangkang, V. 

m 

u-al-ng-w 

Kandauan, Za. 


u & 1-al-w 

Karangkang-ftgaitom, V. 

u-al-ng-w 

Kandayogo, L> 


u-nyy-w 

Karaui I, V. 


J-al-ng~w 

Kandelaria I, Pan 


1 -a-ng’W 

Karaui II, V 

, 

u-al-ng-w 

* Kandelaria 11, 

Pan 


* Karauia, V. 

. 

u-al-ng-w 

SOI 


l-a-ng ~w 

Karaya I, V 

-• 

u-al-ng-w 
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Karaya 11, V. 

d-al-ng 1 ^ 

Kjtrikot, V. 

u-al-ng-w 

Karinay . 

u-al-ng-c 

Karifioaa, Pan 

1 -al-ng^w 

Karnate, V „ 

u-al-g-c 

Karolina, V. 

u-al-ng-w 

Karomayan, V 

1 -al-ng-w 

Karuray, V. 

1 -al-ng-w 

Karufia, Bu 

u-al-ng-w 

Karuni, L. (best cooking 


and highest priced local 


rice) 

1 -al-ng-w 

Kasakno 1. V 

u-al-ng-w 

Kasakao II, V. 

1 -al-ng-w 

Kasakit, V. (Syn Rada- 


kit II) . 

1 -al-ng-c 

Kasiam, Bu. 

u-ng-w 

Kasibi, T. 

1 -a-ng-w 

Kasimay-nalabaga, Pan 

1 -al-ng-w 

Kaso-ay, V 

1 -al-ng-c 

* Kasobong, T. 191 (Syn 


Kasugon) . 

i-al-ng-w 

Kastarieda, Pan (Syn 


Biaal, Sambilak and 


Sinoyod) 

1 -a-g-w 

Kaatiln I, Pan. . 

1 - a-ng-w 

Kastila II, Pan 


Kasthun Champa, Indo- 


Chi . - 

1 -al-ng 

Kasugon, Zb (Syn Ka- 


sobong) . - 

1 -al-ng-w 

Kasuhg, V 

u 

* Katalong, V US 

u-al-ng-w 

Katamlagnan, B . 

u al-ng-c 

Katan-ag 

1 -al-ng-w 

Kata nod, 

al-ng-w 

Katlbos, V. 

1 -al-ng-w 

Katinao, V 

1 -al-ng-w 

Kathisod, Siam 

1 -al-g-w 

Katlon-bulan, 11. 

1 -al-ng-w 

Katon-og I (Syn. Ku- 


laui and Tigbaunon) 

u-al-ng-w 

Katon-og II, V. 

1 -al-ng-w 

Katorse, V. (Syn. Gi¬ 


ron) 

u-al-ng-w 

Katorsa, V. ( 83 m Bi- 


nogfia) 

u-al-ng-c 

Katsori, V . 

1 -al-ng-w 

Katumbal, S. 

1-C 

Katumbal-palauan, S. 

1 —c 

Katun da, V. 

1 -al-ng-w 

Katutok, V . . 

u-al-ng-w 

Kauaas, V. 

u-al-ng-w 


Kauili, V. 

Kavitefla, II, . 
Kavitefia-Ablong 
Kaviteha-lloko, T. 
Kavitefiang-nagmahu, T. 
Kavitefta-Tagalog, T. 
Kaviteha, Pan 
Kavitefio, T (Syn. Bu- 
laknaga and Kino) 

* Kayabing, Pan. 171 
Kayading 1 , Pan. 

* Kayading II, Pan. 186 

* Kayadmg-a-nalab a ga, 
Pan. 187 

Kayahan (Syn Palay- 
non) 

Kayangkang, V 
Kayapa, T. 

Kayaya, (Syn Saka) 
Kayopo, C 
Khao-Bai-Sri, Siam 
Kikirin, I. (Syn Man- 
snli) 

Kilang-kilang, Bu 
Kilodan, C. 

Kimngtnkin 
Kmabalhog, T 
Kmabayaa, Bu. 

Kinalabao, Bu 
Kmalabao-a-purao, T 
Kinalabao l f T 

* Kinalabao II, T. H8. 
Kinalabao III, T (Syn. 

Maauey) 

Kinalabao TV, B 

* Kinabatiti, Pan 1(13 
Kmabayo I, V 
Kinabayo II, V 
Kinabibi I, Zb. 

Kinabibi II, T (Syn. Ba- 

Juhan and Kmiristal) 
Kmaboy, V 
Kinad-uas, V 
Kinagingking I. 
Kinagingking II, T. 
Kinagi ngkmg-Dager 
Kinalapi, V 
Kinalibo I, T 

* Kinalibo II, T. 188 
(Syn Mimis-apurao) 

Kmalos, T . - 

Kinal-uay, V . 
Kinamagian . 


u-al-ng-w 

l-al-g-w 

1 -a-ng-w 

1 -a-ng-w 

l-al-ng-c 

1-a-ng-w 

u-al-ng^w 

1 -a-ng-w 

1 -a-ng-c 

1 -a-ng-w 

1 -a-ng-w 

u-al-ng-w 


u-al-ng-w 
1 -a -ng-c 
1 -al-ng-w 

1 -al-ng-w 

u-g -c 

u-a-ng-c 

u-al-ng-w 

u-al-g-w 

u-ng-c 

u-g-c 

1 -al-ng-w 

1 -al-ng-w 


u-al-g-w 
al-ng-w 
a- ng-w 
1 -a-ng-w 
u-al-ng-w 

al-ng'-w 

1 -al-ng-w 

u-al-ng-w 

u—al-ng—w 

al-ng-w 

al-ng-w 

al-ng-w 

u-al-ng-w 

1 -al-ng-w 

I-al-ng-w 

1 -al-ng-w 

u-al-ng-w 
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Kinamalig, T 


Klnuyapa, T. 



Kinamatigi, T. . 



- 

1-al-ng-w 

* KinamiaB, J 8r> 




u-al-ng-w 

Ktnanay I 


__ ^ 

. - 

1-w 

* Kmanay II, 18R 


Kolan, Za. (Syn. 



Kinandang-pula, T. 


yang) 


u-al-ng-w 

Kinandang-Kumpul, T 


- --«J| ’ 


__ a 

Kmandang puti I # T. 


Kolut, T. . 


u-al-ng-w 

Kmandang pnti II, T 


Kolungkang, C. 


u-ab-ng-w 

(Syn. Agoyor) 


Komagingking, Bu. 

u-ng-c 

Kmandang puti III, T, 


Rom pas „ . 


u-aUn g-w 

Kinantoris I 


Kontonido I, Pan 


1-a-ng-w 

Kinantons II 

l-al-ng-v 

Kontijnido II, Pan. 

_ 

l-a-ng-w 

Kinaoraa, V ... - 

l--al~ng-w 

1 Kontemdo III, Pan 

. 

1-a-ng-w 

lao) u-al-ng-w 

| Korales, 1. 

. 

u-al-g-K 

Kinaorw, V. 


_ 


-al~ ng-w 

Kinapi, V 


Korataay, V 



Kimmu, V (Syn Tinta 


Konkol, V. 



id 

J-al-g-w 

Koaibong, Pan. 

(Syn 


MIIICMPVauO 1, /b J£t() 

u-u-ng-w 

Inoram) 


I-al ~g-w 

Kinastano II, T. 
Kmastafio, Zb. 

Kmaatido, I. 


Kuchun, V. 


I- al-ng-w 

I-al-g 

u-al-ng-w 

Kinaatila I, T. (Syn 


Kukong-uak, B. 

(Syn 

lupot II) 

u-al-g~w 

1 Folotan-sa-Mayobo) 

l-ab~g-< 

Kinastila II, T 

u-aT-ng- w 

i Kukuam, T. 

- ....... . 

u 

Kmastila III, T 

1-al-ng-w 

Kulaui (Syn. Katonog 


Kmastilo, T.. 

u-al-ng^w 

and Tigbnuanon) 

. 

1-al-ng- 

* Kinntin I, l«a 

l-ab-ng~w 

* Rusimay-burik, 

Pan. 


Kinatia 11 

] al-ng-w | 

1 Jbti (Syn. Binakroy 


♦ Kinatoday I, Pan, 10 5 

1-al-ng-w 

and Baliu 

. 

I -a~ng- 

Kinatoday 11 

ul-ng~w j 

| Kuto, V. 

. 

u-al-ng 

Kinatons, V 

al-ng-w ( 

, Kutong, Bu. 



Kinaturay, T (Syn Ban- 


Kutsiam I, V. 



#uray) 

k-a-ng 1 

Maftgilala) 



Kinatudmg, T 

l-al~ng | 

Kutsiam II, V, 



Kinauayan I, T 

u a^ng-w j 

Kutsiam III, V. 

(Syn 


* Kinauayan 11, T. 13] . 

1-ul-ng-w j 

Kmupang) 

.. . 

u-al-ng-c 

Kinauayan HI 

al-ng-w j 

Kutung, L. 


mm - 

„ n IV, T. 

1-al-ng-w 

—Ag, D. 

„ 

u-ng-w 

Kinauria, V 


Laangsay, S. 

. 

u-c 

Kinimon, T 

u-al-ng~\ 

Lagifigan, Zb 


1-a-ng-w 

Kimriatal, T (Syn Bulu- 


lagifigay I. (Syn 

Mala- 


han and Kinabibi II) 

u^ai~ng~v 

gifigay) 


u-al-g-w 

Kinogon, T. 

u-al-g-w 

Lagmak.. 

.. .« 

u^-al-ng-w 

Kinato, V 


Lahay, I. . 

. 

a-ng-c 

Klnugitan, Bu. 

u-g-w 

Laka, V. 

... 

u-al-ng-w 

Kinulago, B 

1-al-ng-w 

Lakatang-lihim, P. 



.«/iulapo, T. 

u-al-ng-c 

Lakatan-tago, T. 

(Syn. 


Kmulantro, Zb. 

Klnupapg (Syn. Kut- 
jsiam). 

u-al-ng-w 

St*. Marla) 
Lakay-a-dfldt . 

... 

1—fc—g—w 

1-a-g-w 

1-a-ng-c 

u-al-ng-c 

Lambayong, C.. 
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Lambu, Za. u & 1—al—w 

Lampadan, Pan. 

Lamponaya. . . . u-al-ng-w 

Lana, V.1-al-ng-w 

L&nay, V. 

Landang, D . . u-ng^-w 

Landi, S. (early, r 
mg in 60 days). u-w 

Lafigahid I. (Syn. Sinam- 

u-al-ng-w 

Lafigahid II. al-ng-w 

Langaiean, M. . - u-al-ng-w 

Langkon&n, Bu. u-ng-e 

Languban, L. ... l-al-g-w 

Lanka, Mt, 

Lankonon (Syn 
pas) . 

Lansiyao, D. . u-ng-w 

I^ansok . 1-a-ng 

Lantangan, Za. . . u-al-ng-c 

Lantik, L.i_ a l-g-w 

Larg&vida, II. 

Laa Pifias, Zb. 128 1-al-g w 

Leoncino, France a-ng-w 

Libangnon, Bu u-ng-c 

Libod, B. (Syn Nagsa- 
noot and Balibod) u-al~ng ' 

Lihim, P. - al-g-w 

* Linakray, 185 1-a-ng-w 

Linandok, M. 1-a-ng-w 

Linion, V. (Syn Bu 
landi) 

Linpak, T. 

Lirio, Zb. 

I, V. (Syn 


lang Balat) 

Iioma (Syn. Alibang- 

non) . . 

Lubang I, V. 

* Lubang II, B. U7 

(Syn. Pauni) 

Lubang, V (Syn. Ba- 
lam, Binarit III, and 
Bulagsak I). 

Lubang IV, V.. 
Lubang-Blanco, V. 

♦ Lubang-luay, V. 188 .. 

Lubang-pula, V. 

Lubang-puti, V.. 

Lugnaon, Bu. 

Lumaga, C. 

Lumban, D.- 

Lumilu, L. 


J-al-nfl 

1-al-g 

1-al-ng 

u-al-m 

u-al-n 

u-al-nj 

1-al-ng 


1-al 


Lai 


Luntayon, Bu. 

Lupa, D. .. . 

Luyot, Bu. 

Maasim, C. 

Maauey, Pan. (Syn. Por- 
tok and Kinalabao II) 
Mabolo I, Pan. . 

Mabolo II, II. 

Madayao, V. (Syn. 

loet-madayao). 

Madolao . _ 
Magalingaling, C. . 
Magasauang palay, T 
(Syn Dumaling Ka- 

aua). 

Magbaliu .. . . 

Magdalena, T. 

Magdiuata, Bu. 

Magilom .. 

Magindunao, Bu. 
Magindanao, V. 

Muginros, V. . .. 
Magkaratnl 
Magkumpol, T. 
Magkumpol-na-paaga, T. 

(Syn Saigon V). 
Magkutay, V. 

Magnaldan, Pan (Syn 
Daluaong) 

Magpili, T. 

Magpunit 1, B 

* Magpunit II, T 180 
Magpunit III, T. . . 
Magealit I, T. . 

Magaalit II, T 
Magaampong I, Pan. 
Magsampong II, I. 
Magsanaya (Syn Tabu- 

kanon I) 

* Mageangli, T. 128 
Magsuhay, P. (Syn. San 

Pablo I) 

Mahosay, D 

Makaanay, Pan. 

Makabebe, Zb. 

Makabiag, T. 

Makagargari, II. 
Makagoba, C. 

* Makalma, C 155 ; 
Makalimbo, Za. (the beat 

local var) . 

Makalimbom, Za. .... 


u-g-w 

u-ng-w 

u-g-c 

u-al-ng-c 


al-ng-w 

u-al-nj 
u- aJ-n{ 
u-al-nj 


al-ng-w 

1-al-ng-c 

1-al-ng-w 

u-g-w 

1-al ng~w 

u-g-w 

u-aJ-ng- w 

u-al-ng-w 

u-al-g-e 

1-al-ng-w 


1-a-ng-w 

u-al-ng-w 

I-al-g-c 

al-g-w 

1-al-ng-w 

1-al-ng-w 

u-a-ng-w 

1-a-ngp-w 

u-al-ng-w 

1-al-ng-w 

al-ng-w 

u-ng-w 

1-a-ng-w 

1-al-ng-w 

a-ng-w 

1—al-g-w 
1-al-ng-w 

u-al-ng-w 

lr-al-w 
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• Makan I, T. 190 (Syn 
Makan-Sta Rita, and 


Malcan-Silangan) 

1 -al-ng-w 

* Makan II, T. m 

u-al-ng-w 

Makan-agn, T. 

1 -al-ng-w 

Makan-barit, T 


Makan-Bokaue I, T. 

1 -al-ng-w 

* Makan-Bokaue II, T. 


375 

1 -al-ng-w 

Makan-Bokaue III, T 

l-al-ng-w 

* Makan-Lamio, T. 37 9 

1 al-ng-w 

* Makan-pifta, T. US 


(Syn Dmalagang Mu- 


fioz) 

1 -a! -ng-w 

Makan-Sta Rita, T. 


(Syn. Makan I, and 


Makan-Silafi&an) 

1 -al-ng-w 

* M&kan-aebora, T loo 

1 -al-ng-w 

Mukan-Silanfcan, T.(Syn 


Makan I and Makan 


Sta. Rita) 

1 -al-ng-w 

Makan-tago, T (Syn 


Binatad) 


Makan-tago II, T 

al-ng-w 

Makan-talunko, T. 

1 -al-ng-w 

* Makanini I, Pan. 185 

1 a -ng-e 

* Makanini II, T. 187 

a 1-ng-w 

Makanming, Pan 

1 -a-ng-w 

Makarafiag I, Pan. 

1 -a-ng-w 

Makarafiag II, Pan (Syn 


Sinan-Kubmn 1) 

u-a-*ng-w 

Makarafiag III, Pan. . . 

u-a-ng-w 

Makardit, C 

1 -al-g-w 

Makariro, T. 

i-a-g-w 

Makatlo, Zb (Syn J)i- 


nalaga III) 

u-al-ng-c 

Makatibus, V 

u-al-ng-w 

Makidatu, C 

u-al-ng-w 

Maklat, V. 

1 -al-ng-w 

Malabagi, V 

u-al-ng-w 

Malaga, I 

1 -a -ng-w 

Malagaya, V 

u-al-ng-w 

Malagkit, V 

I-al-g-c 

Malagkit, 1) 

u-g-w 

Malagkit-karabao, Za 

u-a-g-c 

Malagkit, Za 

1 -al-w 

Malagkit kaaua, T. 

al-g-w 

Malagkit de rosas 

nl-g-c 

Malagkit-makapilay-ka- 


bayo, B. 

al-g-c 

Malagkit-maglilim 

al-g-w 

Malagkit-negro, S 

1 -al-g-c 

Malagkit-pulot... 

u-al-g-c 


Malagifigay, V (Syn. 


Lagingay) 

al-g-w 

Malagkit-Mohon, T. . 

l~al-g-w 

Malagkit-ainablay, T. 

al-ng 

Malagunda, Za 

u-a-ng-w 

Malaka I, Pan. 

1 -a-ng-w 

Malaka II, T. 

1 -a-ng-w 

* Malaka III, P. Its 

1 -a-ng-w 

Malaka puti, T 


Malandi, Za 

u-al-ng-c 

Malandi, S. . 

u & 1-ng-w 

Malaragao, Bu . . 

u-g-w 

Malaaiao, Pan. 

1 -a-ng-w 

Malay, V. 

t-al-ng-w 

Malido, V. 

u-al-ng-w 

Malinanon (Syn Bu- 


sisi 1) 

al-ng-w 

MahneB, T. (Syn. Pini- 


rot and Banla I) 

1 -a-ng-w 

Mahro, V 

u-al-ng-w 

Maliu, Zb 

1 -al-ng-w 

Malok, C 

1 -a-g-w 

Malumbang . . 

1 -a-ng-w 

Mambog I, T 

1 -a-ng-w 

Mambog II, Pan. 

1 -a-ng-w 

Manabako, V. (Syn. Ka- 


lodo) . 

1 -al-g-w 

* Manubun-ak 181 

l-al-ng-w 

* Managarao, V. JJM 

1 -al-ng-c 

Manay, V. 

1 -al-ng-w 

Mandayu, D. ... 

u-ng-w 

Mandigorin, Pan. 

1 -ar-ng-w 

logosok, V. „ . 

1 -al-ng-w 

Mandual, Bu. 

u-g-w 

Manila, 0 


Manila-on (Syn Tala 


kan) 


Manilanon, Bu. 


Manili, C. 


Mamngala, V, 


Man gad, C. 

1 -al-g-c 

Mangaaa I, T. 

1 -al-ng-w 

* Mangasa II, T 136 _ 

u 

Mangllaia, V (Syn. Kut- 


aiam) 

1 -al-ng-c 

MangiH, I (Syn Kiki- 


rin) 

1 -al-ng-w 

M&mtay 

1 -al-ng-w 

* Mankanar, C 178 (the 


best local var ) 

1 -al-ng-w 

Manobang, D. 

u-ng-w 

Manonbay, D. . 

u-ng-w 

Hanongbalay, Bu. . . 

u-ng-c 
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Manteka-a~nalabaga r T 
(Syn. Goyodan, Iroy, 
and Grana II) l-a-ng-w 

Mantekn-a-purao, Zb. 1-al-ng-w 

Manteka-bagian al-ng~ w 

Mantikang-bayag l-a-ng~w 

♦Mantikanon, T 1SS 1-al-ng-w 


Manuela, V. 

u-ak g w 

Manumbalay I, V. 

u-al-ng- w 

Manumbalay 11, V 


Manumbalay III, T 

u-al-ng-w 

Mara gad ang, B. ... 

..1-a-ng-c 

Maranay, V. 

1 -al-ng—w 

Maribkil, Pan. 

1 -a-ng-w 

Mangaya, B (Syn 

Ina- 

rangaang) 

«. u-al-g-c 

Mangondong, Zb 

al-ng- w 

Mann ay, V 

k-al-ng-w 

Mb ro-an on, V. 

al-ng-w 

Masapi, L. 

1 -al-g 

Masikaik, Pan. 

a I-ng-w 

Manuliao, Zb 

kaknpw 

Matabia, 11 (Syn 

Say- 

nayen and Sinaba 

II) 1-nl-ng-w 

Mata-it-ibid, V 

(Syn. 

Pungdol) 

u-al ng-w 

Matanoyap, C 

I-al-ng-w 

Matanubong, 11 


Mata-taya-to, Bu 

u-g-w 

Mauilan, C. 

. 1-al-ng w 

Maya, S. 

u-c 

Mayaya-tapol 

u-ul-ng c 

Mayoro I, V 

u-al-ng-w 

Mayoro II, V. 


Melmel I, Pan. 

a-ng-w 

Melmel II, Pan. 


Mendigonn, Pan. 

. 1-a-ng-w 

Mendoran, Pan 

(Syn 

Banla) 

_ l-al ng-w 

Menita, T. . 

. u 

Mestiza, T. 



Milagroaa, Zb (Syn. Si- 
nibuyas I and Inaro- 
Pil). 

Mimlok, Zb. 1-al-ng-c 

Mlmls I, T. 1-aJ-ng-w 

Mimlfl II, I. .. _ _ - al-ng-w 

Mlmls-morado, T. - l-a-ng-<s 

Mimiaha-purao, Fan. 

(Syn. Kinalibo II) al-ng-w 

* Mlnalit, T. 180 . al-ng-w 

MLnantlka-pilit, V. u-al-ng-w 

Minantika I, T. u-ak-g-c 


Minantika II, T. (Syn. 
Iroy) 

Minantika III, T. 
Minantika IV, T. 
Minantika V, Pan 
Minasanting, T. 
Minatanda ! 

Minatanda 11, T 
Mtnaya 
Mimndoro 
Ministiza, T 
Mitao, V 
Miyako, Japan 
Miyaray, Bu 
Mokol, C 
Mokol, S 
Mokol, Za 
Molanbolan, Bu 
Mongkol, V 
Morado 1 
Morado II, V 
Morado Hi, V 
Mudaon, II 

* Mulan-ny, T H3 (Syn 
Tinagalog-moro) 

Mulchion, I 
Mull, Bu 
Mull, 1 
Mull II, Bu 
Munot, Bu 
Murmuray I, Ban 
Murmuray II, Pun 
Murson, 1 

* Nagdami I, T 1X0 
Nagdami II, T 
Nagkayat, T 
Nnglihim, T 
Naproyun, T. 

Nagpiht, T 

Nagsano-ot, T. (Syn Ba- 
libod and Libod) 
Nagsaya, T 
Nagsaya ng-mahaba, T. 
Nagsayang-pula, T. 
Nakamura, Japan 
Naliaon 

Nalmoan, T (Syn Pa- 
yakan). 

Negro, B. 

Ngirfigir, Pan. 

Ninur, M. 

Novarese, Franc© 


u-al-g-w 

1 -al-g-w 

u-al-ng-w 

1 -a-ng-w 

u-ak-ng-w 

u-al-ng-w 

u~al-ng~w 

1 -al-ng-w 

1 -a-ng-w 

l-a-ng-w 

u-al-ng-w 

1 -al-ng-w 

u-g-w 

u-a~g-w 

u-ng-c 

u-al-ng-w 

u-ng-w 

u-al- ng-w 

k-al-g-w 

1 - al-ng-w 


1 - al-ng-w 
I- a- ng-w 
u g-w 
u-nal-ng-w 
ul- ng- w 
u-g-w 
l- al-ng-w 
1 -a-ng-w 
I-a-ng-w 
u-al-ng-w 
u-al-ng-w 
u-al-g~w 


u-al- ng-w 

u-al-ng~w 

u-ak-ng-w 

u-al-ng-w 

al-ng-w 

u-al-ng-w 


u-a-ng-c 
1 -a-ng-w 
1 -ak-ng-w 
1 -a-ng-w 
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* Nueitra Seftora, M. 


188 (Syn Sefiorita) 

1 -al-ng w 

Ohoy I, V. 

1 -al-ng-w 

* Ohoy II, V iv* 

ak-ng-c 

Omote, V. 

al-ng-w 

Olayandia, S (very 


productive) 

u-w 

Onak, S 

1 -aUg-w 

Ontalamis, V 

u-al-ng-w 

Orpel, T. (Syn. Taba) 

u—al—(f-c 

Oscuro . . 

u al-g-w 

Otia, I 

al-g « 

Padaltgon, Bu 

u-ng-w 

Pagagutan, C 

1 -al-ng-w 

Pagay-a-pinili, Pan. 

1 -nJ-g-w 

Pagyauaua, Bu. 

u- g—w 

Palagang-a-bayag 

l-a-ng-w 

Falagingmg, V 

u-al-ng- w 

Palakate, Pan. 

1 -a ng~w 

Palanta, Pan 

a-ng-w 

Palaynon (Syn. Kaya- 


han) 

]-a]-ng-w 

Palongpong, V. . 

u-al-ng-w 

Panamay, Bu. 

u-g-w 

Pan a si], V 

u-al-ng-w 

Pandangaraga, L 

l-al-g-w 

Pangi, C. , 

Ur-al-g-c 

Faraligon, Bu. 

u-g-w 

Paray, L. 

1 -al-ng- w 

Paraya, V 

b al-ng-w 

Patiar, C. 

l-al-g~c 

Patiyokan, Bu 

u-ng-w 

♦Pauni, T. 148 

1 -al-ng-w 

Payakan, Pan (Syn. 


Nalmoan) 

1 -a-g-w 

Payapay, Pan. 

1 -a-ng-c 

Payong. 

I- al-ng^w 

Payong, Bu 

u-g-w 

PayuB, Pan 

1 -a-ng-w 

Pias, Pan. 

1 -a-ng-w 

Pias-a-bayag, Pan. 

l-a-ng-w 

Platan, Mt. 


Pidua-anan, I 

nl-ng-c 

Pikit, C. 

u-a-g-c 

Pilapil I 

l-al-g-w 

Pilapil II, V (Syn Inuay 


and Tahodilahas) 

u-al-ng-w 

Piling-babae, T. (Syn. 


Inantipolo) 

u-al-ng-w 

Pilit-inagiu, V 

l-al-g-w 

Pilit^kayom, V. 

u-ab-g-w 

Pilit-kinarabao, V. 

1 -al—g-w 

Pilit-korikol 

ftbg-w 


Pilit-mantika, V. 
Pilit-raorodo, V. (Syn 
Tungak and Katubir) 
Pilit-aiskuat, V, 
Piht-talo, V, 

Pinalingki, T. 
Pinamongang-tunay, V. 

(Syn. Itmay) 
Finangdan I, V. . 
Pinangdan II, V 
Piamlan, Zb (Syn. Sta. 

Cruz and Pinino) 
Pinafiga, T. 

Pinascuala (Syn Inu- 
dionp: J) 

Pinaud 
Punas, Pan. 

Pmih I, Pan. 

Pinili II, Pan. . 

Pinih III, Pan. 

Pimli-a-but, Pan. 
Pinihng, T. 
Pimhng-babae, T 
Pimhng-babae 
Pimhng-bertu I, T 

* Pimlmg-bertu II, T 
180 

♦ Piniling-Daniel, T 177 
Pinino, Pan (Syn. Pina- 

nilan and Sta Cruz)- 
rinirmcesa, Pan. 
Pinirincipc, Pan 
Pininncipe, T 
♦Pinirot, Zb ; 170 (Syn 
Banla and Malines) 
Plnorsigke, T. 

Pinotiokan, V 
Pinukiutan, T. 

Pinulot, T. 

Pinaltnting, T. 
Pinutiukan, B 
Pipino 

•Pinutat, T 105 
Pirakat, V. 

Pirok-mata 
Pirurutong I, T 
Pirurutong II, T 
Pirurutong III, T. 

Pitogo, Za. . 

Polalanti (Syn. Hermo- 
sa, Salasa, Inalaaan, 
Dikit-a-Olandez, and 
Kamlling) . . 


l~al-g-c 


l^al-g-w 

b-al-g-w 

u-ol-ng-w 


I~al-ngL. w 

u-al-ng-w 

1 -al-ng-w 

u-al-fr-c 

l-al-ng-w 

al-ng-w 

]-a-g-w 

K-a -ng-w 

1 -al-ng-c 

I-a-ng-w 


u-al-ng-w 

1 -al-ng-w 

l-a-ng-w 

l^al-ng-w 

1 -al-ng-w 

l-al-g~w 

al-ng^-w 

]-a-ng-w 


U*a>-ng~w 
u-al—ng-w 
u -al-ng-c 
1 -al-g-w 
u-ng—w 

u-al-g-c 

I-al-g-w 

1 - al-ng-w 

u-al~g-w 

u-al-ng-c 

u-al-g-c 

u-al-g-c 

u-al-g-c 

u-al-ng-w 


1-a-g^w 
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Poliki, Mt .. 

al-ntr 

* Saba, Pan 172 


l-a-ng-w 

Polotan-sa-Mayobo (Syn. 


Sabakan, Za. 


u-a-g-w 

Kukong-uak) 

1 -al-g-c 

Sabakars, 11. 


1 -a-ng 

Porbida (Syn. Kaboni). 

u-al-ng-w 

Sadsaran, V. 


u-al-ng-w 

Fortok, Zb. (Syn. Maa- 


Sagionan . 


al-ng-c 

uey, Kinalabao 11) 

l-al-g-w 

Sagod, Zb. . 


1 -a-ng-w 

Portok-colorado, Zb. 

1 -al-ng-c 

Saguboy, V. 


1 -al-ng-w 

Postogir (Syn. Hoani) 

1 -al-ng-w 

Saigon 1, V. 


u-ul -ng-w 

Potan, S. 

u & 1-ng^-w 

Saigon III, Zb 


1 -al-ng-w 

Potan, 8. 

u ft 1-g-c 

Saigon IV (Syn 

Dia- 


Potan-tandu, S. 

1 -al-g-c 

mante IV and Kalum* 


Pototan, B. 

1 -al-ng-c 

pit) 


1 -al-ng-w 

Poutan, Za. 

u-al-c 

Saigon V, T (Syn 

Ma- 


Poutan-bahan, Za. 

u-al-w 

gumpol-na-paaga) 


1 -al-ng-w 

Poutan*!tom, Za. 

u-al-c 

Saigorot, Pan 


u 

Pregun h© I, V. (Syn. 


Saka, V (Syn Kayaya) 

u-al-ng-w 

Gmulong) 

u-al-ng-w 

Sakaik, T. 


u-al-ng-w 

Pregunse II, V. 

u-al-ng-w 

Salabak, Bu 


1 

Princesa Kaneng, Pan 

l-a—ng-w 

Salagid, T. 


1 -a-g-w 

Principe, T 

1 a ~ng~w 

Salag-aa-simukon, Bu 

u-g-w 

Puerto, V. (Syn Dia- 


Salakangkang 


u-al-ng-w 

mante 1) 

u—al-ng-w 

Salanay, C 


l-al-ng-c 

Pulang-balat, T (Syn 


Snlapin, (’ 


u-al ng-w 

Loka) 

u-al-ng-w 

( Salasa (Syn Hermoaa, 


Pulapula, S 

u ng-c 

i Inalanun, Polalante, 


Pulupot I, T. 

u-al-ng- w 

[ Dikit-a-Olandcr, 

and 


Pulupot 11, T (Syn Ki- 


Kamiling) 


l-a-R- w 

nastila) 

u-al-g-w 

Salayaay, Bu 


u-g-w 

Pulupot, T. 

u-ng 

Sahnguyod, 11 



Pulut-a-kalabao, C , 

1 -al g-w 

Salomanuy, Pan 


u 

Pul utan I, B 

u-ab ng-c 

* Saloot, T. / tx 


u-al-ng-w 

Pulutan II, B (Syn Ta- 


Salompikft, Bu 



puy) 

u-al-g-c 

Salui, C 


1 -al-g-c 

Pulutan III, B. 

1 -a-c 

Sumban, M 


u-al-ng- w 

P u 1 u tan-narambuyung, 


Saraberga, Zb 


1 -a-g-w 

L. 

l-al~ng~<* 

Sambilak (Syn Rasta- 


Pulutan ndibdan, L 

l-al-g-w 

neda, Biwil, and 

Sino* 


Pulutan salading, L. 

l-al-g-w 

yod) 


1 - a-g-w 

Pungdol (Syn Mata-it- 


Samboangan, C 


1 -al 

ibid) 

u-al-ng w 

Sambulauan, V 


u-al-ng-w 

Pungko, Bo. 

u-g-w 

Samod, Bu 


u-g-w 

Pungusan, Bu. 

u-ng-w 

Sampan, L 


l-al-g-w 

Putad-nalangit, C. 

u-al-ng-w 

Sampurado, Pun 

(Syn 


Putyukanon, V - . 

u-al-ng- w 

Alminki, Binalayang, 


Rambayong, C. 

1 -al-g—c 

and Bakal) 


a-ng-w 

Ranghino, France 

al-ng-w 

* Sampulik, Pan 10$ . 

1 -a-ng-w 

Reppeng, Pan. 

1 -a-ng-w 

Sampurin, T. (Syn. 

Bar- 


Romero I, V. 

u-al-ng-w 

Bofiga) 

- - 

l-al-g-w 

Romero II, I. 

1 -al-ng-w 

Samurung, L. 


1 —al—g—c 

Romero III, V. 

al-ng-w 

Sanglay, I. 


a-ng-w 

* Roxaa, Bu Agr. HS - 

1 -al-ng-w 

* Sanglay-puti, Zh. 

mo 


* Ryuchu, Formosa 12$ - 

l-a!-ng-w 

(Syn. Bulagsak II) 

u-al-ng-w 

Saan-a pinfli, Pan. 

1 -al-ng-w 

Sanguyud, L. 

• 

1 -al-g-c 
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Sankad, C 

I-a-ng-c 

San Jose I, 11 

u-al-ng-w 

San Jose II (Syn Tinta- 
de-Kastlla) 

u-al-g-c 

San Jose III, T 

1 -a-ng-w 

San Juan I, V 

u-al-ng- % 

San Juan II, I 

1 -al-ng-c 

San Juan III, T 

l-R-ng~w 

San Manuel, T 

1 

San Pablo i, V (Syn. 
Magsuhay) 

i 

San Pablo 11, V 

i 

San Pablo IK 

I 

San Pedro, Pan 

San Vicente, V 

1 

Santa Crux, B (Syn Pi¬ 
rn no and Pinamlan) 
Santa Mam, Pan. (Syn 
Lakatan-t&go) 

i 

Santo Nino I, B 

\ 

Santo Nmo 11, Zb (Syn. 
Balasang) 

1 

Santa Tomusa, 1. 

1 

Sararola 

\ 

mpikit, L 

Saaanglay, B, 

1 a-ng-w 

* Say saycn, Zb J 7+ 

(Syn Matnhia and Si* 
naba II) 

1 al-ng-w 

Sayunan, Bu 

u-g-w 

Sekitori, Japan 

al-ng 

Senora I, V 

u-al-ng-w 

* Seiiora II, T 1+3 

l-al-ng-W 

Scftonta (Syn Nuestia 
Senora). 

Siamese “A," Siam 

l-al-ng-w 

Siam, T. . . 

u-al-ng-w 

Sibuyon, C. 

u-al-g-c 

Sikuat, Za 

u-a~g-c 

SHingayon, Bu. 

u-ng-c 

mb* I, T. 

% 

Si naba II, Zb. (Syn. Ma- 
tabia and Saysayen) 

l-al-ng-w 

Sinaba III, Pan 

u 

Smaba-pimli, Pan 
Sinabutan, T 

a-ng-c 

mg I, T. 

u-al-ng-w 

Sinagmg II, T. 

al-ng-i 

Sinakoban, V 

u-al-ng 

Sinalapsap, T 

1 -a-ng-i 

Langahid) 

u-al-ng-w 


I Sinampaga, T, al-ng-w 

Sinampirit, Zb 1-ar-ng^-w 

I SInan-Pabian I, T. al-ng-w 

*8inan-Fabian II, T. 1+9 al-ng-w 
Sinan-Fabian III, Pan. 

(Syn. Binakroy II, 

Dinaluaon, Dalnaon-a- 
Bnt, and Balol&ki) 

Sinaglay Kabntan, Zb. 


(Syn. Bmarit I and 


Granada) 

u-al-rng-e 

Sinangoyor 

1 -a-g-w 

Sinibugnan, T 

1 -a-ng-w 

Simbuyas I, Zb (Syn. 


Inaropil) 

l-ul-ng-w 

* Sinibuyas II, T MW . 

l-al-ng-w 

Sinibuyas III 

l-al-ng-w 

Sinibuyas IV, T 


Sindangan, C 

u-al-ng-w 

Singilan, Bu. 

u-g-w 

Siniburan, Bu. 

u-g-w 

Sinoyod (Syn. Kasta- 


neda, Bisal, Sambilak) 

1 -a-g-w 

* Sipot, T. 138 

l-al-ng-w 

* Soladon 1, V. 1 


Soladon II .. — 

l-al~g*-w 

. Solar, I 

1 -a-ng-w 

Solarum, B .. 

1 -al-g-w 

Solig I, V.. 

u-al-ng-w 

1 * Solig II, V. 13 i . 

u-al-ng-w 

* Solog, Bu. 

u-g-w 

I Somarokaok, V. (Syn. 


; Kabuyo) 

l-al-ng-w 

Sota, V. 

1 -aL-ng-w 

Subaan, V. (Syn. Su- 


baan-ftga-Poktol) 

u-al-ng-w 

Subaan-6ga-Bohol, V. 

u-al-ng-c 

Subaan-fig-Poktol, V. 

u-al-ng-w 

Sugila, D. 

u-ng-w 

Soefigi, d. 


Suite*, v. 

u-al-ng-c 

Taaran, S. 

Uc 

Taba, V. (Syn. Orpel) 

al-g-c 

Tabakanon, V (Syn. San 


Pablo II) 

u-al-ng-w 

Tabao, V (Syn. Carolina 


Golden) 

u-al-ng-w 

Tabanon, Bu. 


Tabukanon 1, V. (Syn. 


Magsanaya). 

u-al-ng-w 

Tabukanon IL V. (Syn. 


Amarillo I) 

u-al-ng-w 
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Tabukanon III, V. 
Tabung, Za. 

Tadok&n, D. 

Tagamunok, C 
Tagai&log, Bu. 

Tagatus, L. (popular, 
productive) . 

Tagianan (Syn Hokia- 
nan) 

Tagianan, V 
Tahodilahas, V. (Syn 
Inuay and Pilapil II) 
Taka-Hoirey, Formosa 
T&kenery, Japan 
Takihd, Bu. 

* Takihd 186 
Takihd, L (most popular 
and productive local 


u-al-ng-w 

u-al-g-w 

u-ng-w 

1-al-ng-w 

u-g-w 

l-al-ng-e 


1-al-ng-w 

1-al-ng-w 


1-al-ng-w 

1-al-ng-w 

al-ng 

u-g-w 

1-al-ng-w 


var.) 

Takon-Hoirey, Formosa 
Talagad, C. u i 

Talakan (Syn. Manila- 
non) 

Talankao (Syn Kalivo 1) 
Talaya 

Talonanin, V. 

Tambakon, Za. .. 
Tambal, Bu 
Tangkalo, Bu 
Tapo, D. 

Tapol I, V 
Tapol II, V. 

Tapol III, V. 

Tapui I, V. 

Tapul II, V. 

Tapuy, B (Syn. Pulu- 
tan) 


Tarbayanon, V (Syn. 

Daluna) . 

Tarlac, Pan 
Tayabas, V 
Tayading, T. 

* Tayading-pula, Zb. U6 

* Tayaring, Zb. MS 
Temdo, T. . 

Thok-HIm-Trang, Indo- 


1-al-ng-w 
1-al-ng-w 
k I-al-ng-c 

u-al-ng-w 

u-al-ng-w 

u-al-ng-e 

u-al-ng-w 

u-al-c 

u-ng-c 

u—g—c 

u-g-c 

u-al-ng-c 

u-al-g-c 

u-al-ng-c 

u-al-g-c 

al-ng-c 

u-al-g-c 

1-al-ng-w 

1-a-g-w 

u-al-ng-w 

1-al-ng-w 

1-al-ng-c 

1-al-ng-c 

1-a-ng-w 


Chi. 


1-al-ng 


Tigbauanon (Syn. Ka- 
ton~og and Kulaui) . u-al-ng-w 

Tikoloon, Bu. . u-ng-c 

Tilili, C. - - 1-a-g-c 

Tilugao, Bu. u-ng-w 


Timanlag, Pan 

1-a-ng-w 

* TmabaR M8 

1-al-ng-w 

Tinabuas, V. 

u-al-ng-w 

Tinabuyog, V 

u-al-ng-c 

Tinagalog-Moro, T. (Syn. 


Mulanay) 


Tmalahib, T 

u-al-ng-w 

Tinambo, T 

u-al-ng-w 

Tmampukoy, T 

u-al-g-w 

Tinanod 

u-al-g-w 

Tinanoy, T 

u-al-g-c 

Tinkoantunan, S. 

u-w 

Tinkutanang, S 

u -ng-c 

Tmolanus, V 

u-al-ng-w 

Tmoma, B. 

1-al-ng-c 

TInoma-blaneo, B. 

u-al-g-c 

Tinoma-negro, B 

u-al-g-c 

Tinomanan, V 

u-al-ng-w 

Tinta 1, V. 

u-al—g-c 

Tinta II (Syn Kmame) 

ai-g-w 

Tinta Ill 

1-al-g-w 

Tinta-de-K a s 1 1 1 a, V. 


(Syn. San Jose 11) 

u-al-g-c 

Tmumbaga, T 

u-al-g-w 

Tirana, T 

1-a-ng-w 

Tiritir, Pan 

1-a-ng-w 

Tomagastos 

u-al-ng-w 

TomagostoH, Bu. 

u-ng-c 

Tomankon 

1-al-ng-w 

Tudloandatu, S 

u-w 

Tudlo-et-M a d a y a o, V. 


(Syn Madayao) 

u-al-ng-w 

Tuhao I, V (Syn. Ka- 


pakpula) 

1-al-ng-c 

Tuhao II, V 

1-al-ng-w 

Tuhao III, V 

u 

Tulamis, V (Syn. Tmo- 


lamis) 

u-al-ng-w 

Tumanan, V. 

1-al-ng-w 

Tumatuma, S. 

I-aJ-ng-w 

Tumay-Tanghon, V. 

1-al-ng-w 

Tumbaga-lukuB, L. 

1-al-ng-c 

Tumpog, Bu. 

u-ng 

Tungak, T. 


Tungkadol, V. 

1-al-ng-w 

Turo, 11. 


Ubanan, Pan. 

1-a-ng-w 

Ugnas, Mt 


Ulayan-sauatau, L. 

l-al-g-w 

Uhan (Syn Kalaguio) .. 

. u-al-ng-w 

Urtok . . . 

al-ng- c 
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V, (Syn. 

Ointi) 

Vialone, France al-ng*-^ 

Vinirgen, B. al-ng i 

Ruul See Breadfruit 
RlMORiMO. See Chile 
Rimuran. See Ealapi 
Ritoko. See Uay 
RodAl. See Kondol 


* Virgen, V. 184 
Yaganon, Bu. . 
Yedo, Japan 
Zaragosa, Pan. 


1-al-ng-w 

u-al-ng~w 

al—ntr-w 


t ROLFtlA. Rubuv rotfei Vid. ROSACEjE 

A semi-prostrate bramble, with canes 2 to S meters long, 
and trilobate, above dark green, beneath rusaeted, velvety 
leaves; of wide distribution at elevations of about 1,700 meters, 
from northern Luzon to the Visayas. The berries are yellow, 
juicy, and of excellent flavor, equal to the atibu. 


* ROSELLE. Hibiscus aabdanffa L. MALVACEAE 

An herbaceous, spreading annual 1.5 to 3 meters high, with 
large yellowish, handsome flowers, native of India, the fleshy 
calyces of which are used in making preserves, jelly, syrup and 
wine; the leaves may also be utilized in the manufacture of the 
last three mentioned articles and also boiled and eaten like 
spinach. The following varieties are being cultivated in all 
parts of the Archipelago: Archer, Rico, and Victor. Grows 
well everywhere from sea level up to an altitude of 900 meters. 
Rugian. See Bamboo. 


t RUKAM. Flaeourtxa rukom Z. & M. FLACOURTIACE® 

Local Names: A gas-as, V.; amai-xt, bitanhol, T.; kalamansanai, kala - 
masdli, Zb.; kalvUga, kalominga, Mt.; lalamatali, Zb.; obi&ng, U.; talabdgin, 
V. 

A small tree, 6 to 10 meters in height, of wide distribution at 
low and medium altitudes from Luzon to Mindanao. The leaves 
are ovate-oblong, coarsely crenate and pointed. The small 
fruits, similar to those of the bitungdl, grow 2 to 5 in the axils 
of the leaves, and are violet colored, fleshy, subacid and of good 
flavor. Not in cultivation. Recently domesticated. 

Rukrukso. See Tulana 
Rvfae. Sea Alpay 

t RUPRUPUE. Eueheuma spinosum Ag. ALG® 

RUTABAGA. Brasnoa campestrU L. CRUCIFER® 

A biennial herb, native of northern Europe, cutlivated as an 
annual for its large, fleshy roots, which are boiled and eaten 
with meat, in soup, etc. Of local and limited cultivation. For 
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good results it should not be planted below an altitude of 1,200 
meters. 

Saba-ti-kaag. See Banauak 
Sabual. See Lyon Bean 
SabCg. See Borona 
Sabuil. See Lyon Bean 
Saga. See Nipa 
Sagakat. See Jak 
Sagasak. See Ginau 
S aging. Sec Banana 
SagO. See Sorghum 

f 8AQO PALM. Metroxylon sugu Rtb PALM.® 

Local Names Ambolong, Mbo ; bnqgaug, Uingdang, V.; lumbia, D., V.; 
lumbiag, S.; nagu, Mbo., V ; aakmk, V.; hum, S 

A medium to rather large pinnate palm, attaining a height 
of 8 to 15 meters, with creeping, suckering stems, from which 
the trees grow. There are two forms, one with smooth and 
one with spiny leaf stalks, considered separate species by some 
botanists. Thrives in a damp climate with abundant rainfall 
throughout the year, in rich, moist, and even swampy soil, but 
is intolerant of salt water. Confined to Mindanao, where there 
are large sago swamps in Cotabato and Agusan, and moist 
sections of the Viaayas. The sago is extracted from the trunk 
by maceration and washing just before the tree comes into 
flower. Not cultivated; utilized for sago only during times of 
scarcity of other food. (Plate XIII b) 

SAGUIT. S«e Ragini 

Sagu. See Arrowroot and Sago Palm 

Saguelas. See Ciruela 

SAH ik AN. See Purslane 

Saigot. See Dauag 

Sajot. Dalfnei 

Sak&Ak. See Sago Palm 

SalabAgin. See Rukam 

SALAGBAG. See Pakupis 

Salag-Salag. See Patola 

* 8ALAK. Zalacca eduli* Rwt. PALMA! 

A stemless, pinnate, spiny palm of suckering habit, bearing 
large bunches of roundish ovate fruits, up to 5 cm. long, covered 
by a brownish “shell” in which is enclosed the semi-translucent, 
subacid, well flavored but somewhat astringent flesh. In which 
three large seedB are embedded. Native of Malaya, and succeeds 
the best on low and medium altitudes where the rainfall is of 
equal distribution throughout the year. Of recent introduction. 
(Plate XXXI6) 
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Salampauyan. See Turmeric 
Salampinit See Kmubo 
Salamungai See Bayanti 
SALAPrcui* See Ba^anti 
Salayhay See Shallot 
SaliciUN. See A palm 
Salikaya. See Oustai dapple 
SalimbAgat See Dauag 
Salimono. See Dauag 
Salimidkot See Pakupis 
Salingkijmut Set* Pangi 
Salomagi See Taman ml 
SaluAhuA. See Dauag 

* SAL8IFY. Trayopogou porrxfohus L COMPOSITE 

A biennial herb, native of south Europe, cultivated as an 
annual for its fleshy, succulent roots, which are eaten parboiled 
and fried in butter, or prepared m various other ways. Gives 
excellent results at an elevation of 1,200 meters, but does not 
succeed well at low elevations. Rarely cultivated. 

Samang. See Boron a 

Sambagi See Tamarind 

Sambak. See Tamarind 

Sambalacl See Tamarind 

SAMBALDUKJC. See Cashew 

Sambonotan See Tulana 

Sambijalau. See Alpay 

SampalTa See Apalm 

Sampalok See Tamarind 

Sampimt See Kmubo, Palanau and Ragim 


SANDIA. Ctlndlus vulgans Schr CUCURBITACEJE 

Local Names Pahudn, satuha, T 

An annual trailing herb, native of tropical Africa, with large, 
oblong, variegated fruits and red, juicy flesh, eaten out of hand. 
A good preserve may be made from the peel Of very general 
cultivation but generally of inferior quality. The watermelon. 
Sani See Sago Palm 

* 8AN6APOTE. Lwania platypus Ft. R08ACE.fi 

A rather large tree, from 12 to 20 meters high, native of Cen¬ 
tral America. The leaves are linear-oblong, 25 or more cm. long, 
and attractively vine colored when young. The fruit is quite 
large, 10 to 15 cm. long, oblong, smooth, greenish brown, con¬ 
taining a yellow, rather dry, sweet flesh. 

Santias See Bulala 
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SANTOL- Sandorieum koHjape M MELIACEA5 

Local Names: Santol or aantmr m all dialects; kantol , Mt. 

A medium-sized tree, attaining a height of 15 meters, native 
to 'India and adjacent countries to the east. The leaves are 
trifoliate, the leaflets pointed and prominently veined. The 
fruit is roundish, flattened, about 5 cm long, light-khaki brown, 
velvety, and contains a semi-translucent, juicy, somewhat fibrous, 
subacid pulp, in some varieties of excellent flavor, in which are 
embedded five large seeds. Excellent for jelly. Of wide dis¬ 
tribution, and succeeds well in both dry and moist regions. 

f8APANG. Dtotcorea pentaphylla L. DIOSCOREACEjE 

Local Names. Kalimalana , Bu , kiitn , Mt; luna - livtu , T ; aapang , V. 

An herbaceous perennial, with an annual, twining, smooth vine, 
5 to 7-lobate leaves, and rather large, starchy, fleshy, more or 
less digitate tubers that may be eaten like potatoes. There are 
two very distinct forms. Succeeds in both dry and moist dis¬ 
tricts, and should be grown on poles or a trellis for support. 
Not poisonous. Of general distribution but not extensively 
cultivated. Has possibilities as a root crop. (Plate XVI c) 
Sapingit. See ginubo 
Sapinit. See Kinubo, Palanau and Ragnn 
Sapinit-Tatana See Rag-ini 
Saplugan. See Korayap 
SapluNgan See Bayanti 
Saponit. See Ragim 
Sap6te NEcao See Zapote 
Saripongponc. See Pongao 
SasA. See Nipa 
Saua. See Lotus 
Saua-Saua. See Bitungol 

SCARLET RUNNER. Phaaeolus mulUfiorua Ww LEGUMINOSjE 

A perennial twining vine, bearing attractive scarlet flowers, 
grown trained over an arbor or on bamboo poles, cultivated as 
an annual. The pods are eaten like those of the bean. Succeeds 
at all elevations but is rarely cultivated. 

Seagrape. See Uvero 
Seaweed. See Algae 

See Segidilla 

8EGIDILLA, Paophooarpue tetragovnlolnm DC. LEGUMINOSA2 

LOCAL Names: A molt, I.; batong-bambmg, S.; butugtan, ML; ctgarilhu, 
V., Pan.; buhpan, beyed, ML; katamwmw, T ; kamaluson, V.; peUag, palam, 
II ; parufM-yulung, B.; karibang, L.; negidilla, P., V.; s ertrella, P,, V. 

A perennial twining vine, with trifoliate leaves and bluish, 
pretty flowers, grown as an annual, usually on bamboo poles 
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for support; native of India and Malaya. The tender, winged 
pods are eaten as string beans, to which they are quite equal in 
quality. There are two distinct varieties in the Philippines. 
Of wide distribution and fairly commonly cultivated. In some 
foreign countries varieties with large, fleshy, edible roots are 
cultivated. For low elevations. (Plates VII a and XV c) 

* 8EMBU. Caitna eduha KG. CANNACE-ffi 

A perennial, robust herb of upright growth, attaining a height 
of 2 meters or more, with large, broad leaves and small, dark-red 
flowers; a native of tropical America. Cultivated as an annual 
for its fleshy, starchy tubers, which may be eaten like potatoes, 
but are valuable principally for the manufacture of starch. In¬ 
troduced from Hawaii in 1918. Has shown itself very productive 
in Lanao, Mindanao. 

* 8ERALI. Flocourtw. ramontchi l’Her FLACOURTIACEjE 

A small shrub or tree, native of India, with a fruit reported 
to be about the size of a plum, subacid and suitable for preserves. 
Recently introduced. 

A 

8 E8AME. Setamum onentak L PEDALIACELE 

Local Namks: Ajonjolt, Sp.; langa, B., V., I., II., T.; laiiyui, p.; liftya, 
II, T , Zb , loHyw, Mt ; luiiga, V. 

An erect, annual herb 50 to 80 cm. tall, with handsome flowers, 
cultivated for its oil-bearing seeds, probably a native of tropical 
Asia. There are at least two very distinct varieties in the 
Archipelago, one with black and one with white seeds. Of 
wide distribution and grown to some extent, but of no com¬ 
mercial importance. Succeeds well at low and medium eleva¬ 
tions. ■ 

8HALLOT. Allium atcalonicum L. LILIACEA5 

Local Names: Chalote, Sp.; idaya, Mt; talaytay, Bu.; lannona, C. 

A dwarf, perennial herb, grown as an annual for its aromatic, 
fleshy bulbs, which are produced in large clusters; eaten like 
onions. Known by the writer only from the medium elevations 
in the Mountain Province, but possibly cultivated elsewhere. 
Easily grown, and therefore deserving of more attention. 
Adapted to medium and probably high elevations, and requires 
rich, friable soil. Probably a native of Asia Minor. 

Sibachi See Batao 
SiBosuoLABAN. See Apulld 
Sibuyab. See Onion 
Sirr. See Kinubo 
Siitan. See Kalunsy 
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SIKAY. See Upo 
Slictr. See Chico 
SlKUA. See Patola 
StLAD. See Bun 
Silag. See Buri 
BILAL See Bun 
SOI. See Chile and Pepper 
Silino-Labvyo. See Chile 
Siut-diablo See Chile 
Siung-palay. See Chile 
Siluyras. See Onion 
SiniGuklas. See Cirueln 
SinambAng. See Bolinao 
Sinaugan. See Pangao 

81N KAMA. Parhyrrhisux oroswi Urb LEGUMINOSA5 

Local Names: Sink am a-h, (most dialects); at mg-humait, Mt.; hikamaa, 
T.; linlcamas, II.; ttkamas, B. 

A climbing herb, indigenous to tropical America, quite ex¬ 
tensively cultivated for its fleshy, turnip-like root, usually eaten 
raw, which may also be eaten boiled, parboiled, fried or grated, 
mixed with eggs, sugar, milk, and flour, and fried, or made 
into pudding.' The mature roots contain up to 10 per cent of 
starch. 

Sintones See .Mandarin 
SlRAB See Bun 
Sisiouelas. See Ciruela 
SiaiHUBLAB. See Ciruela 
Sxbinatb. See Carambola 
Sitao. See Cowpea 

8ITAO. Vigna 8 men 8 w vnr ncagnipedalm Piuw. LEGUMINOSA5 

An herbaceous annual, twining herb, with trifoliate leaves, 
probably native of China, grown on a trellis, with long, slender, 
reddish purple to greenish pods, which tender are eaten like 
stringbeans, and the fullgrown beans like lima beans. Of fairly 
wide distribution and cultivation. See also the Cowpea with 
which the Sitao is frequently confused. Succeeds well at low 
and medium elevations, is quite productive and deserves to be 
more extensively planted. 

* SONCOYA. Annona purput ea M. & S. ANNONACEAS 

A small, deciduous tree, of Central American origin, rarely 
exceeding 6 meters in height. The leaves are large, rough and 
pointed. The flowers resemble those of the guanabano. The 
fruit is described as being three times as large as the custard- 
apple or even larger, roundish, with prominent projections, very 
aromatic and of excellent flavor and quality. Recently intro- 
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duced and has made excellent growth and has blossomed repeat* 
edly at Lamao but has failed to set. Adapted to low elevations, 
and thrives where the dry season is long and pronounced. 

SORGHUM. Andropogon norghum Brot. GRAMINEj® 

Local Names' Batad, B, V., T.; batag, T , bukakau, II.; gau, B., Mt.; 
nfigd, I 

A coarse, annual grass 2 to 3 meters high, cultivated as a 
cereal in many tropical countries, native of India. Of wide 
distribution but grown to a very limited extent and of but little 
importance in the Philippines. Several varieties have been in¬ 
troduced, .most of which • have made satisfactory growth and 
proven amply productive, but the gram is very susceptible to 
insect pests and therefore of limited value. 

SoTis. Sec Annatto 

80 UR ORANQE. Cttrun aurantum L RUTACEA3 

A small, thorny tree up to 9 meters in height, indigenous to 
southeastern Asia. The fruit is somewhat larger titan the 
orange, with a rough surface and juicy, acid pulp, and may be 
used in making ade. Known with certainty only in Mindanao. 
Susceptible to citrus canker. 

80YA. Glynns max M. LEG U MINOS jE 

An erect, annual herb 35 or more cm. tall, the beans of which 
are made into flour or otherwise prepared in various ways for 
the table in India, China and Japan, and from which a valuable 
culinary oil is obtained. Of limited distribution and rarely cul¬ 
tivated. Has proven very productive in Bukidnon and Lanao 
below 700 meters altitude. A crop of undoubted value for the 
Philippines, both for human food and as a stock feed. Said to 
have been introduced during the Spanish regime. The Soy bean. 

SQUA8H. Cucurbita maxima Dch. CUCURBIT ACEA5 

Local Names: Babaaal, C.; kabaei, S.; calabaza, Sp ; kalabdaa, kalaba- 
nang-btlog, kalabamvg-pnla, T ; kumbaaa, Mt.; karabdta, 11 ; tabu-o, Bu. 

An herbaceous, trailing annual, extensively cultivated for its 
large fruits, which are eaten as a vegetable with meat. Proba¬ 
bly of American origin. One of the most important vegetables 
in the Philippines, thriving from sea-level up to 1,500 meters. 
Several local varieties are grown. 

* SPINACH, New Zealand. Tetragvnia expanta Thb, AIZOACEA5 

An annual herb, native of New Zealand and the highlands of 
South America. Grown to a limited extent for its succulent 
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leaves which are eaten like spinach. Should be grown at and 
above an elevation of 600 meters where it is very satisfactory. 
Stangosan. Sec Tulana 

* STRAWBERRY. Fragiar i« chiloensie Dch. ROSACE.® 

Local NAME: Freaa, Sp 

A low, perennial herb with carmine-red, juicy, subacid fruits 
of excellent quality, indigenous to South America. Eaten as 
dessert fruit or preserved. Does not succeed well below an 
altitude of 800 meters. Grown in Benguet and isolated places at 
high elevations in Mindanao. (Plate V b ) 

Sua-Sua. See Limoncito 
Suang-Kastila. See Limoncito 
Subit. See Tibao 

SUGARAPPLE. Annona squamosa L ANNONACE® 

Local Names: Atea, B., T, V.; alii, I. 

A tall, deciduous shrub or a small tree, rarely exceeding 6 
meters in height, of West Indian origin. The fruit is heart- 
shaped, about 9 centimeters in diameter, green, tuberculate, with 
white, sweet, juicy pulp of good flavor, containing numerous 
dark-brown seeds. Common in Luzon but rather rare in the 
Visayas (Iloilo excepted) and Mindanao Adapted from sea 
level to at most 850 meters and succeeds well even where the 
dry season is long. 

SUGAR CANE. Sacrharuw offinnarum L GRAMINE® 

LOCAL Names: Agbo, I ; cana dtdee, Sp ; tabu, C ; tebu, Za ; Tubo, B. t 
L., S , T, V.; una* II (Plate III a) 

A coarse, perennial grass, attaining a height of 2 to 4 meters, 
the source of cane sugar. Probably native of tropical Asia. 
Sugar cane is now the second most important crop in the 
Philippines. In 1920, 197,403 hectares were planted to sugar 
cane; yielding 423,580 metric tons of sugar valued at 
*166,089,401, and basi (an alcoholic liquor) and molasses valued 
at *3,167,716. The same year the leading sugar-producing 
provinces were as follows in area, production of sugar, and 
value: 

Occidental Negros: 60,419 hectares, 155,625 tons, *59,352,003; 
Pampanga: 33,734 hectares, 65,164 tons, *23,641,184; Batangas • 
24,750 hectares, 55,079 tons, *18,311,645; Laguna: 9,789 hec¬ 
tares, 20,485 tons, 1*8,240,314; Iloilo: 9,620 hectares, 19,114 
tons, *8,056,720; Ilocos Sur: 5,524 hectares, 15,463 tons, 
*4,727,252. 

The sugar export was 128,937 tons valued at *78,697,869. 
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The following variety namea of native sugar canes have been 
recorded, many of which are unquestionably synonymous: 


Abuon, Bu. 

Alim, Bu. 
Bagundak, Bu. 
Balagin, L 
Balagon, Bu., C. 
Balutino, D. 
Balatinau, L. 
Balatokanon, Bu. 
Balokan-o-amo, Bu 
Balontinau, Bu 
Baloabos, Bu. 
Bambouauan, D 
Bankalau, Bu. 
Bankarau, L. 

Ban to] mao, D. 
Batakan, I) 
Baubot, Za. 
Bayakos, Bu 
Behan, Za 
Bmay, D 
Bingaya, L 
Binulaoan, Bu 
Binutus, Bu. 

Quay, Za 
Buok, D 
(Jubn, C. 

Hahhah, I). 
Inulmon 
Itum, L., S 
t ramus, C 
Kagumo, Bu 
Kalana, Bu 
Kallit, S 
Kambagon, I) 
Kilala, L 
Kuauo, Bu 
Laba, S. 

Lai a, Bu. 

Lamuk, L 
Ligas, Bu 
Lilingayon, Bu 
Lmgayon, Bu. 


Lubagon, D 
Lunagon, Bu. 

Magabon, C. 

Magka, C. 

Mahapon, S 
Mah6, D. 

Maitom, C. 

Malagu, Bu 
Malantinao, Bu 
Malok, Bu 

Mnmasau, Bu, C., L. 

Mangak-hak, Bu. 

Man tig, Bu. 

Maransabuku, L 
Maru, L 
Mekka, Za. 

Mmamaon, Bu 
Olapongan, C 
Pamogon, C 

Patung, S , Za.; (a very large cane) 
Puti, S. 

Sablay, Bu 
Sagkod-maya, Bu. 

Sagkod-sa-piogo f Bu 
Sulabao, Bu 
Sambolauan, C, I-.., S 
Sangiay, Bu. 

Sarangsn, Bu. 

Sardudoy, C 
Sibayan, Bu, C 
Sinalagao, Bu. 

Simbayan, Bu 
Suludabao, 0 
Tangungan, C 
Tmigbao, I). 

Tolanomanok, Bu 
Tugasan, Bu 
Tumannn, I) 

Turisan, L. 

Uba-uba, S. 

Ueucy, Za 


The best known sugar cane varieties of Philippine origin are 
commonly known as Negros Purple, Cebu Purple, Luzon White, 
Leyte Striped, Pampanga White, Mindoro, Bulacan Mestiza, and 
Tigbao Mestiza, but these names have never been identified with 
their dialectal names of which there are doubtless many. The 
best one of these varieties is Negros Purple, which in a five year 
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test gave an average yield of 65 tons of cane per hectare, analyz¬ 
ing 18.1 per cent sugar. 

The following varieties have been introduced and are being 
grown at the Government experiment stations. Some have been 
disseminated and are being grown to a considerable extent: 


Badilft 
Barbados 
Big Tanna 
Cberibon 
Oh inom 
Chinois, Pink 
Deni era ra, No. 95 
Demerara, No. 1135 
Formosa 

Hambledon, No. 5 
H amble don, No 420 
Hawaii, No 16 
Hawaii, No 109 
Hawaii, No. 309 
Imperial, or Striped Chenbon 
Java, No. 86 
Java, No 105 
Java, No. 247 

Of these varieties Louisiana Striped is one of the best, and 
in a five-year test gave an average yield of 89 tons of cane, ana¬ 
lyzing 12.7 per cent sugar. Hawaii, No. 309, in the same test 
yielded 93 tons cane, analyzing 11.1 per cent; yellow Caledonia, 
94 tons cane, analyzing 10.9 per cent; Java, No. 247, 89 tons 
cane, analyzing 10.9 per cent; Big Tanna, 90 tons cane, analyz¬ 
ing 10.8 per cent; Hawaii, No. 109, 87 tons cane, analyzing 12.5 
per cent. 

Sugar Palm. See Kaong 
Suha. See Orange and Pomelo 
Suha-Suha. See Limoncito 
Sukau. See Lotus 
Suli. See Gabi 
SuuiiN. See Bay anti 
Sulo-Suxo. See Buol 


Java, P. O. J. No. 213 
Java, P O. J. No. 1507 
Lahaina 

J Louisiana Purple 
Louisiana Striped 
Malabar 
Malagache 
Mauritius, No. 1900 
New Guinea, No 24 
New Guinea, No. 24-A 
New Guinea, 24-B 
New Guinea, No. 40 
Otaheiti 
Rose Bamboo 
Uba 

Yellow Caledonia 


SUNFLOWER. HeUantkug annuu* L. COMPOSITE 

A coarse, annual herb, attaining a height of 2 meters or more, 
large, rough leaves, and a large solitary disk-like head of yellow 
flowers, 20 cm. or more in diameter; native of Western United 
States. The seeds may be eaten roasted like peanuts, and a 
good cooking oil is expressed from them. They also make a good 
poultry food. Has been repeatedly imported since 1900, and 
probably previously by the Spaniards, but is rarely seen, though 
well adapted to the country. 
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8U80NQ-BABAY. Citrus excelaa var. davaoensis Wes. RUTACE.E 

IxtCAL Name. Susong-babay, Bu. 

A large thorny shrub rather than a tree, and large, somewhat 
flattened fruits, mammillate at the apex; very juicy and acid 
and makes a good lemonade, but containing many seeds. Found 
in Davao, Lanao, and Bukidnon, Mindanao. Too large for a 
commercial lemon. Very suceptible to citrus canker. 
Susonc-Kalasau. See Linas 
Susu-Abay. See Citron 
Susubiik See Muling 

t SU8UELDOT-BABAY. Cimcdarw crassa H ALGA3 

Subuno-Dalaoa. See Muling 

StJbun a-D amulag See Bananak 

SCsung-Kabayo. See Banauak 

Susuno-Kalabau See Alaga 

Suya. See Coconut. 

Sweet potato. See Kamote 

*8YKAM0RE. Ficus syeomorus L. MORA.CEE 

A tree of medium size, 10 to 12 or more meters high, native of 
Syria and Egypt. The leaves are ovate and pointed, and rather 
rough. The flowers grow in pedunculate racemes, and the small 
fruits are produced in great abundance, and extensively used as 
food in the native home of the tree. Introduced at Lamao, but 
the growth is slow. Would probably succeed better at an elevar 
tion of 600 to 1,200 meters where the rainfall is moderate. 
Tabang. See Matalo 
Tabas See Kubili 
Tabayog. Seo Pomelo 
Tabau-Tabau See Patola 
Tabios See Radios 
Tabib See Tambie 
Tabo-Tabo. See Inyam 

t TABO. STERCULIACEAS 

Local Name- Tabu, Pal. 

Reported to grow on a vine in the mountains of southeastern 
Palawan. The fruit is of about the size of a small pomelo, 
smooth, with a thick rind and white, subacid, juicy flesh of 
refreshing flavor and excellent quality, containing several rather 
large seeds. Adapted to districts with abundant rains equally 
distributed throughout the year. See also sugar cane. 

Tabubok See Patola 
Tab (took See Kondol 
Tabulok. See Patola 
Tabungau. See Upo 
Tabu-o. See Squash and Upo 
Tadiano-Kalabav. See Bayanti 
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Takal. See Gabi 
Tagaunau. See Lunau 
Taoaloa. See Uay 
Tagibalab. See Alaga 
Tagimunau. See Limoncito 
Tagogong See Alakao 
Tagokan. See Uay 
Tagpam. See Barobo 
Taoubirong. See Kalayo 
Tagutong. See Eggplant 
TaiuAnak. See Bohnao 
Takatak. See Ulaya 

Taklang-Anak See Baniti, Kariis and Katun 

Tako See Dahnsi 

TAKTAK See Bun 

Talagiauat. See Palanau 

TalaIlo. See Pulao 

Talahtak. See* IJJaya 

TALALANG See Kobih 

Talama See Kabuyao 

Talamisan See Tamisan 

TALANG. See Mabolo 

TaumtjraK See Kalapi 

* TALINUM. Tahnum tnangulare Ww PORTULACACEAS 

An erect, branching herb, about 1 meter high, with oblong 
fleshy, succulent, tender leaves which serve as an excellent vege¬ 
table with meat, boiled like spinach The flowers are pink, 
and produced in great profusion. Native of the West Indies and 
recently introduced from Java. Easily propagated from cut¬ 
tings ; may be grown at all seasons and succeeds well at low and 
medium elevations. (Plate XI a) 

Talibay Sec Dalfnsi 
Talong. See Eggplant 
Talukitok. See Onion 

Talum. See Eggplant 
Talu-Taltt. See Barobo 
Taman van. Sec Mamata 

TAMARIND. Towiarmdu# indica L. LEGUMINOSAS 

Local Namjbs. Knlamagi, V.; kalomahi, Mt.; Malomagi, II.; satnbagi, V.; 
navibak, nambalagi, B.; »ampalok % V, T.; sanbag, V ; tamanndo t Sp. 

A handsome, medium to large tree, up to 20 meters in height, 
with slender, feathery branches and pinnate leaves and small 
leaflets; native of tropical Asia and Africa. The pretty flowers 
are followed by brown, curved pods from 6 to 15 cm. long, with 
a brittle “sheir containing a very acid, aromatic pulp of good 
flavor, excellent for preserves, jelly and “ade,” Commonly culti¬ 
vated everywhere. Sweet-fruited trees are occasionally found. 
Tamarinoo. See Tamarind 
ium—u v 
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* TAM BA. Strychnoa aptnosa Lam. LOGANIACEAS 

A shrub or small spiny tree, the trunk and main branches 
arching, the twigs slender. The leaves are opposite, small and 
smooth, and the flowers are small and greenish, borne in small 
terminal clusters. The fruits are round, rather larger than an 
orange, with a hard, bony shell in which is contained the aromatic, 
pulp, the flavor of which is said to be like that of brandied 
peaches, in which the numerous seeds are embedded. Native 
of South and Tropical Africa. Recently introduced. Probably 
best adapted to Bohol and Cebu, where the rainfall is moderate. 

f TAM BIS. Eugenia aguea Burnt MYRTACEA5 

Local Names: Amugug, Bu.j malatambis, V.; mar abay Abas, V.; tabix, 
D , tambui, C., V 

A small tree, up to 15 meters high, found in Mindanao and 
Samar. The leaves are pointed, smooth, and leathery. The 
fruits are top-shaped, frequently seedless, fleshy and edible but 
dry and tasteless. Not in cultivation. At low altitudes with 
rainfall of equal distribution. See also Adang and Mankil. 
Tambohon. See Yabia 
Tambulok See Kondol 
Tambuyok. See Pomelo 

t TAMIL. Gareinta tetrandra Pre. GUTTIFERA3 

Local Names: Bangato, L.; Bluas, Zb.; buragru, B ; butuan, V.; Uigu- 
m tin an, B.; ka bang la, Bu.; kadis, D.; kandiis, S.; kindis, Zb., ntomla, V.; 
pepi, V.; tamU, Bu. 

A small tree, found at low and medium elevations from south¬ 
ern Luzon, through the Visayas to Mindanao where the rainfall 
is of equal distribution throughout the year. The leaves are 12 
to 15 cm. long, pointed or rounded at the ends, and rather thin. 
The small, axillary flowers are followed by flattened, yellowish 
to reddish fruits, 3 to 4 cm. across, with sour, scant, but edible 
flesh. 

T ami ft. See Tongo 

t TAMISAN. Citrus longtspina Wei, RUTACE-* 

Local Nam»: Kamisan , tiHnisan , talamtom , V 
An arborescent shrub about 5 meters high with long thorns, 
found in Cebu and Bohol. The fruit is round, 6 cm. in diameter, 
with very juicy, mildy acid pulp of good flavor, containing few 
seeds. May be eaten as a breakfast fruit or Used for ade. 
Rather badly attacked by citrus canker. (Plate XXI b ) 

Tampoy. See Adang, Lapini and Tambo 
Tampoy-Gubat. See Lapini 
Tamfuti. See Adang 
Tandulang-Pakang. See Uay 
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Tangal. See Dalfnai 
TANof. See Rice 
TAftaua. See Mankil 
Tanking. See Kankong 
Tankukg. See Kankong 
Tanpul. See Yambo 
Tanyud. See Mulberry 
Tapalonc. See Mankil 
Tapayas. See Papaya 
Tapoak. See Anipay 
Tarabtab See Dauag 
Tarabtab-Uak. See Dauag 
Taring. See Bolinao 
TaROI. See Pangao 
Tarong. See Eggplant 
Tata. See Nipa 
Tayabas. See Guava 
Taya-Taya See Dalfnai 
TayObong. See Yabia 

TEA. Thea Huu-nsm L. THEACEA3 

A shrub or tree up to 9 meters high, with bright-green leaves, 
the source of the tea of commerce. Native of India to China. 
Scattered trees occur in the Mountain Province and tea has 
recently been introduced in Lanao, but the plant is of no com¬ 
mercial importance in the Philippines. Best adapted to medium 
and high elevations up to 1,500 meters and rainfall of equal dis¬ 
tribution, throughout the year. Lanao and Cotabato have large 
areas well adapted for tea. 

t TEBDA8 Calamus mitis Bee. PALMAS 

Local Names : Matkong, II., Mt., tebdas, Tv ; yantok, T. 

A slender, scandent, pinnate, almost spineless rattan, occur¬ 
ring in the Batanes and northern Luzon. The fruit is white, 
8 mm. or more in diameter and edible. Not cultivated. 

Tebu. See Sugar cane 
Tenge. See Altaian! 

TER8ANA. Eugenia malaccensxs L. MYRTACEA3 

Local Naurs. Gubal, Bn.; homo, B.; fcopyao, Mt.; makopa, makopang- 
kalabau, T.j mangkopa, V ; tvai, D., L.; tubal, Bu.; yambu, T 

A medium-sized, handsome tree, up to 10 meters in height, 
native of tropical Asia, with pointed, leathery, dark green leaves, 
and a dark red, rather dry and somewhat acid fruit about 8 
cm. across, edible, but of little value. Rather rare in Luzon and 
the Visayas but quite common in Mindanao and succeeds from sea 
level up to at least 750 meters, thriving best where the rainfall is 
of equal distribution throughout the year. 

TmiANAK. Sea Bolinao 
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t TIB AO. Rubus elmeri Fke, ROSACE AS 

Local Names: Ltunut, eubit, Mt.; ti-bao, bunut-bao, 11. 

A trailing, spiny plant, with leaves three to five lobed, heart- 
shaped, dark green and rough above, and russeted and velvety 
beneath, found in northern Luzon at an elevation of from 1,820 
to 1,650 meters. Berries solitary, or in small clusters, up to 16 
mm. across, hemispherical, orange yellow, juicy, subacid, and 
of good flavor. Not in cultivation. 

TibiAyan. See Kondol 
Tiuu.fi gad. See Korayap 
Tibungau. See Bayanti 
Tidbi. See Adlay 
Tigbi. See Adlay 
Tigbikay. See Adlay 
Tigl See Corn 
Tigi-nga-NagmaNTO. See Oroy 
TKiSI. See Kamote 
Tikaian. See Adlay 
Tikamas. See Sinkama 
Tikap. See Burdna 
Tikoy. See Adang 
Tila. See Binukao 
Tilig See Alpay 
Tiling. See Bolinao 
Timon-Ambau. See Patola 
Tinaan. See Balubat 
Tinaingi. See Alpay 
Tindasora See Uay 
Tinixan. See Dauag 
Tinuyung. See Inyam 

f TITAO. Rubw ellipticua Sm. ROSACEAE 

Local Names. Buwut, kokobod, Mt.; tutao, 11. 

A bramble with ascending, arching canes, rarely exceeding 3 
meters in length, densely covered with stiff hairs, having a few 
long spines and trifoliate leaves, the leaflets rounded and fre¬ 
quently flattened at apex, growing in northern Luzon at eleva¬ 
tions ranging between 1,100 to 1,600 meters. Berries in large 
clusters, hemispherical, about 13 mm. across, orange yellow, 
fleshy and juicy, pleasantly acid with a trace of sugar, and would 
undoubtedly make a good preserve. Not in cultivation. 

Tina-a See Muling' 

TIZON. Citrus nobtlis var. papillaris Bo. RUTACEA3 

Local Names: Pis on. Titan, T. 

A small, usually spineless tree, attaining a height of 6 meters. 
Fruit somewhat larger than the orange, loose skinned like the 
mandarin, juicy, sprightly, sweet, and of good flavor and quality; 
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seeds few. In Batangas and Laguna. Rarely cultivated. High¬ 
ly resistant to citrus canker. (Plate XX d ) 

Toad Stools. See Kabuti 
Toanoanc. See Adang 
Tobal. See Bulao 
Tokud-Lanoit. See Manalu 
Tokod-Langit. See Oroy 
TOkoubAnua. See Oroy 
ToMlang-Lutukan. See Uay 
TOHATB. See Tomato 

TOMATO Lycopcraumw esculent uni Mil. SOLANACEA3 

Local Names: K<wki tis, B., Mt., 11., T, S ; kamatts-bundok, T ; kaman- 
tie, C.; tomate, Sp.; umli, Mt. 

A spreading annual herb, native to tropical America, 0.50 to 
1 meter tall, with pinnate leaves and roundish to flattened, 
smooth, reddish, acid fruits, 6 or more cm. in diameter, prepared 
and eaten in various wayR raw and cooked. Many of the small 
fruited “preserve” tomatoes are very satisfactory, even at low 
altitudes. One of the most important vegetables in the Philip¬ 
pines. There is a naturalized form of this species with small, 
round fruits about 1.5 cm. across. 

t TON GO. Dtoteorea esculenta Bkl DIOSCOREACEAS 

Local Names Aneg, I.; apali, Bu , borot, bolot, V.; boga, 11.; dukai, 
Iv ; kuringing, B.; lutto, I ; lokto, Mt.; tamis, V ; tongo, T ; tuad, S.; tugi, 
II.; tungo, T. 

A perennial herb with a twining spiny vine and underground 
tubers, cultivated as an annual, and grown on poles, a trellis or 
an arbor for support. There are several well-recognized va¬ 
rieties distinguished by the prevalence and size of subterranean 
spines, and by the size, form, and quality of the tubers, some 
being large, others small, smooth or more or less covered with 
hairy roots, dry and mealy to soggy, sweet, or devoid of sugar. 
Of wide distribution at low and medium altitudes but not exten¬ 
sively cultivated. In quality the best varieties outrank all other 
root crops in the Philippines, the yield is very satisfactory and 
in time they will be extensively grown. Average starch content 
about 23 per cent. (Plates VII b and XVI b ) 

Toro. See Manalu 

Tjugo. See Wheat 

Tuad, See Tongo 

Tuajc. See Kaong 

Tual. See Tenant 

Tubal. See Tenana 

Tubo. See Kalapi end Sugar cane 

Tugao-Tuoao. See Palanau 

Turn. See Remote and Tongo 

Tuguf. See Gomihan 
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f TULANA. Eugenia akerniana C. B. R MYRTACE® 

Local names- Hangdg, V.; kamanla, T.j lakdngan, I., II.; lutuuan, 8.; 
magkono, V.; makasim, D ; mala-baydbas, T.; rukrukto, I.; eambonotan, 
V.; ttanyotan, Mbo.; tulanan, V. 

A shrub or s small, slender tree about 4 meters in height; of 
wide distribution. The fruits grow among the leaves or just 
below, and are subglobose, 2.5 centimeters in diameter, dark 
purple, smooth, rather dry and mealy, edible. Not in cultivation. 
See also Mamata. 

Tunas See Pulio 
Tun uo See Torino 

TUNGULU. Caruna grandiflora DC APOCYNACE® 

A thorny, spreading shrub of medium size, native of South 
Africa, with oblong or round, red fruits 3.5 to 4.5 centimeters 
long, juicy, subacid, and well flavored. May be eaten out of 
hand or preserved. Recently introduced. Fruited for the first 
time at Lamao m 1914. The above name is an abbreviation 
of the African name Amatungulu. 

Turai. See Borfina 

TURNIP. Jiraesica rapa L CRUCIFER.® 

A biennial herb, cultivated as an annual for its fleshy root, 
the leaves are used for greens. Native of Europe. May be 
grown at sea level for the leaves but an elevation of 600 meters 
is required for the production of fairly good roots. Above this 
elevation the quality of the roots is increased in proportion to 
the rise in altitude up to 1,200 meters where the turnip is very 
satisfactory. 

TURMERIC. Curcuma longa L. ZINGIBER ACE® 

Local Names: Agboy, Pan.; angat, P,; barak, V ; dilau, T.; duau, V., 
dulau, kalabaga, V., S.j kalauag, Mbo., V.; ktnamboy, V ; kulyau, II; 
kui&to, P.; kunxg, 11.; lampuyang, B.; lauag, Za.; Usangay, Zb.; luyang- 
dildu, T.; paUgas, P ; salampawyan, D. 

A perennial herb about 1 meter high, with a fleshy, tuberous, 
aromatic rootstock, which, ground, furnishes the turmeric of 
commerce. Widely distributed in the Philippines, but cultivated 
only to a limited extent, and no commercial importance. 
Tijrobeto See Kania 
TuoY. See A dang 
Uani See Huani 
Uay. See Kalapt 

+ UAY. Caf<mu« uiitatu* Bo. PALMJC 

Local Names. Abit, T.; prit t D.; babuyan, Zb.; balti, II.; barit, I. t II.; 
digtan , T.; hanapas, B.; kakaUan, T.; pagipi, V.; ritoko , Mt.; tindarora, 
B ; tandulang-parang, T ; tagaloa, iagokan , V.; tottlang-lutukan, T ; uay, 
II., T.; Wien, Pal.; valet, Iv.; yantik, T., Pal., Zb. 
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A very variable, climbing, pinnate, more or less spiny rattan 
of wide distribution, of which the following subspecies are rec¬ 
ognized; var. inermis Bee., var. major Bee-, var. palavanieus 
Bee. The fruits are small, about 1 centimeter in diameter, 
scaly, pale yellow, subacid, edible, and are produced in large 
clusters. Not in cultivation. (Plate XXV c) 

The name “Uay" while used more specifically for the above 
species is also employed to designate other species of Calamus. 
Uampi. See Wampi 
Ubag. See Kir6y and Kirini 
Uban-Uban. See Mamata 


UBI. thoseorea alata L DIOSCOREACEAS 

Local Names, /pot, luktu, Mt.; polog, .Bu. ; ubi, 8 ., T., V 
A perennial herb, native of India to Malaya, with a twining, 
robuBt vine, and large, underground tubers, cultivated as an 
annual, usually with bamboo poles for support. There are sev¬ 
eral distinct varieties in the Archipelago, varying in shape, size, 
color, and quality of the tubers, ranging from white to dark pur¬ 
ple, globose to long and slender. Of universal distribution and 
largely cultivated, Bohol producing particularly good ubis. The 
second most important root crop in the Philippines Average 
starch content 21 per cent, with some variation according to 
the variety. Best adapted to low and medium altitudes. The 
following varieties have been recorded of which many names are 
probably synonyms: 


Anayod 
Ba-ay, I) 
Banag, Bu 
Bankoan, Bu 
Birmkusan, Bu* 
Bfriang 
Binannan, D 
Binaue, D 
Binuuya, Bu. 
Binurak 
Bitay, D, 
Bokadon, Bu. 
Dalaigay, Bu. 
Gumuguba, Bu. 
Harigm, Za. 
Hinal-o, Bu. 


Indapan 
In log 
Kabaloy 
Kara mi Ban 
Kinampay 
Kinalasag, Bu 
Kinoro 
Kolebra, Za. 
Malinau, Bu 
Mampay, S # Za 
Palad-o-Jako, Bu. 
Pugang 
Pulog, Bu. 
Sinaua, D 
Tinampay, I). 
Tiyok, Bu. 


Ugau. See Rariii 
Uotjb. See Breadfruit 
Usot. See Uay 
Ulandug. See Lamio 
Uiabimak. See Purslane 
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t ULAYA. Caatanopsvt phMippenai* Vid. FAGACEAS 

Local Names Bating, bayvktvan, labium, paungagan, takatak, talakatak, 
T ; utayan, V. 

A tree of medium size, attaining a height of 12 to 15 meters, 
occurring sparingly in virgin forests in low and medium altitudes 
in the Visayas and southern Luzon. The leaves are alternate, 
entire, smooth and pointed. The fruit grows in racemes or 
clusters of 8 to 6 or more, and contains an edible, oblong nut up 
to 15 millimeters long, in flavor resembling the chestnut. Not 
m cultivation. 

There are a number of other species in this genus having 
edible nuts but of only little importance as a source of food. 
Ulayan See Alpay 
Uling See Bayanti 
Uloy. See Marang 

* UMKOLO Dovyahe caffra Warb. FLACOURTIACEA3 

A large, thorny shrub or small tree, from South Africa, with 
roundish to somewhat flattened, greenish-yellow, smooth, rather 
acid fruits, 8.5 centimeters or more across; makes excellent 
preserves. Adapted to elevations at and above 800 meters. Of 
recent introduction. Has done poorly at sea level. Umkolo is 
a contraction of the native name Umkokolo. 

Umu See Tomato 
UNAS See Sugar Cane 
Unau. See Kaon* 

Ungo. See Kunakun 
Uos. See Pangao 

UPO. Lagcnaria leucantha Rby. CUCURBITACEAS 

Local Names. Baguang, B ; bultaUgin, Za ; kalubay, V ; sikay, V.; 
tabungau, Mt., II., tabu-n, Bu , upo, T. 

An annual, trailing vine with white flowers, usually trained 
over a trellis or arbor. The fruits are variable m form and 
size, the commonest type being club-shaped, up to 80 or more 
cm. long and 12 cm. across, green and mottled with white. 
Eaten like squash for which they are an excellent substitute. 
Native of tropical Africa or Asia. Common throughout the 
Philippines. 

Usau See Alpay and Rambotan 
IJvah See Grape 

* UVERO. Coeeoloba uvifera L. POLYGONACE.® 

A spreading tree, native of tropical America, of small to 
medium size, 8 or more meters tall. The leaves are roundish, 
thick and leathery. The fruits, produced in long pendant 
racemes somewhat like those of the bignay but larger, are 16 
millimeters across, bluish, subacid and edible. Of recent in- 
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troduction. Adapted to low elevations, from sea-level to about 
600 meters. The Seagrape. 

Uyat. See Banana 
VaUDT. See Uay 

* VANILLA. Vanilla planifoha Ans. ORCHID ACEJE 

A climbing, fleshy orchid that produces the vanilla of com¬ 
merce; of Mexican origin. It is best adapted to regions with 
fairly abundant rainfall well distributed throughout the year, 
with a dry or Bemi-dry period extending from February to June 
during the fruiting season, free from typhoons, and a porous, 
friable soil rich in humus. 

The vanilla is grown under moderate shade, and trained on 
small trees, such as Erythrina indica and Jatropha curcas, for 
support and protection. The flowers must be hand pollinated 
to insure fruiting and the pods are cured and dried before 
marketing. 

At least one native species of Vanilla occurs in the Philip¬ 
pines, and the soil and climate in part of Mindanao and the 
Sulu Archipelago are favorable to the culture of the vanilla of 
commerce. 

* VILATTI. Feronia Itmonut Swg. RUTACEA3 

A small to medium-sized, thorny tree about 15 meters in 
height, of Indian origin. The fruit is round, of about the size 
of the tamisan. The pulp, rather dry, sweetish and aromatic, 
contained m a hard shell like the bael, may be used in making 
a jelly, said to resemble that made from the apple and black 
currant. Of recent introduction. A tree for low and medium 
elevations. 

* VOAVANQA. Vanguarta madagancanensts Cmel. RUBIACEA3 

A large shrub, native of Madagascar, up to 5 meters high, 
with greenish-yellow, subacid fruits 2 to 3.6 centimeters in 
diameter, the flesh scant and having the aroma and flavor of 
dried apples. 

Will grow in a dry region but succeeds the best where the 
rainfall is fairly abundant and of equal distribution throughout 
the year. For low elevations. Fruited at Lamao for the first 
time in 1915. 

WAMPL Clautma lantium Sk. RUTACEAS 

Local Names: Htumpit, wampi, T. 

A small tree, 7 meters tall, with dark-green, pinnate leaves; 
of Chinese origin. The yellowish fruits, about the size of a small 
Ume, produced in clusters, contain an aromatic, subacid, rather 
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scanty pulp, which may be made into preserves. Rather a 
variable species. Grows from sea level up to at least 1,200 
meters. 

* WATER CRE68. Radurula tuuturtxum aquatusum Br. & R. 

CRUCIFERS 

An herbaceous, aquatic perennial, with pinnatifled, pungent, 
tender leaves and white flowers. The leaves are used for 
salads. Native of Europe. Of recent introduction in Trinidad 
Valley near Baguio, Mountain Province, where it has already 
become naturalized. 

Watermelon. See Sandia 

WHEAT. Tritieum acBtivum L. GRAMINE® 

Local Name: Trigo, Sp. 

An annual grass, averaging about 1 meter in height, the seed 
of which constitutes the wheat of commerce, and the principal 
breadstuff in the world. Believed to have originated in Syria. 
The most important grain in the temperate zone and grown to a 
slight extent at the higher elevations in the tropics. In the 
Philippines of some importance during the Spanish regime, 
grown principally in Batangas from Sto. Tomas to San Jos6. 
Still grown to a very slight extent in Cagayan, Luzon. Of 
possible value in Bukidnon, Mindanao. In 1920 45,674 metric 
tons wheat flour, valued at W,448,616 was imported, exclusive 
of other breadstuffs. 

t YABIA Tacca pinnatifida For. T ACC ACE® 

Iajcal Names* Gaugdu, T.; kandbong, V.; magtaloro^Hga-daku, V ; 
panart en, 11.; tambohon, Zb., tay6bong, V.; yabydbaw, T 

A perennial, stemlese herb up to 1 meter tall, with palmate 
leaves, and a tuberous, starchy rootstock, sometimes 30 centi¬ 
meters across, which yields an excellent starch. Starch content 
22 per cent. Of wide distribution near the seashore through¬ 
out the Archipelago but rarely cultivated, and of practically no 
importance. Requires a light, friable soil. Quite extensively 
grown, and an important part of the diet of the natives in some 
parts of tropical Africa and Polynesia. 

YabyAban. See Yabla 

Yalnang See Annatto 

Yam. See the various apeciee of Dioicorea 

YAM BO. Eugnto jambot L. MYRTACEJE 

Local Names: Balakbak, T.; babak, I.; bolobar, p.; bunlaua «, V.; 
karoglcog, B.; manxana-rota, Sp.; tamper, T.; tanpul, I.; yambo, yampai, V. 

An attractive arborescent, large shrub or small tree up to 
10 meters in height, native of tropical Asia. The leaves are 
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rather narrow, pointed, dark green, shining and leathery. The 
fruit is roundish, 8.5 centimeters in diameter, cream colored 
to pinkish, smooth, sweet, aromatic, and of good flavor, but 
rather dry. May be eaten raw and is said to be usable to good 
advantage for flavoring preserves made of other fruits. Rather 
rare outside of Laguna and Pampanga. See also makopa. 
Yampoi. See Yambo 

•YARUMA. Cermpia pahnnta Ww, MORACEA2 

A small dioecious tree of rapid growth and large, palmate 
leaves, indigenous to tropical America. The fruit develops from 
2 to 6 catkins on a stem, and the long, slender fruits, from 15 
to 25 centimeters in length and about 18 millimeters across, de¬ 
velop from the catkins, in the axils of the leaves. The ripe 
fruit is rather watery, but sweet and of good flavor resembling 
that of a fresh fig, and may be eaten raw or preserved. Of re¬ 
cent introduction. Fruited at Lamao for the first time in 1913. 
(Plate XXXII b ) 

Yantok. See Kalapj, Tebdas, and Uay 

* YAUTIA. Xanthoaoma sagttUfohum Set ARACEA2 

An herbaceous perennial, cultivated as an annual; native of 
tropical America. One of the most important root crops in 
Cuba and Porto Rico. There are many varieties of recent in¬ 
troduction, but as yet of limited cultivation though they have 
proven abundantly productive. More robust but otherwise 
similar to the gabi in appearance, culture and uses, but with a 
much greater yield, and the starch content is somewhat higher; 
and the yautia is therefore worthy of more general culture. Has 
an average starch content of about 20 per cent, with wide varia¬ 
tion according to variety (Plate VI a) 

Yebba Buena. See Mint 
Yupa See Gal6 
Zabachb. See Patfni 
Zanahoria See Carrot 

ZAPOTE. Dwtspyrot ebeiuuter Ret*. S A POT ACE AC 

Local Names* Sapote negro, Sp, F.; zapote, T 

An attractive, dark-green tree of Mexican origin, attaining 
a height of 13 meters. The fruit is more or less flattened, about 
10 centimeters in diameter, smooth, green, and contains a soft, 
dark-brown, sweet, aromatic pulp, which may be eaten raw, 
and with lemon or lime juice added is said to make good Ailing 
for pastry. One of the rarest fruits in the Philippines. 
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Abehnoschus esculentus Mch, OKRA 
Achras zapota L. Chxco 
Acrooomia sclerocarpa Mt CoROZO 
Adansoma digxtata L. Baobab 
Aegle mamuslo* Corr. BA£L 
Agarunneae. Kabuti 
Agartcus bottom Cop Kabuti 

-- merrilli Cop. KaBITTI 

Aghardtella Bp. Algae 
Aglaia evcrettix M. Bobonao 

- glomerata M. Koeayap 

- harvunana Perk Bay anti 

- ohgantha DC. Manalau 

A Iga e Algae 

Album ascalomcum L Shallot 

- ccpa L. Onion. 

- porrum L Leek 

-- sativum L. Garlic 

- tuberosum Rxb. Kuchai 

Amaranth uo vxridis L. Kalunay 
Amoxnum eardamomum L Cardamon 
Amorphophallus campanulattut Bl. Oroy 
Ampeloristrus martini PI. BlXA 
Anacardwm occidentals L. Cashew 
Anacotom luzonieneis M. Galo 
Ananas romosus M. Pineapple 
A net hum graveolens L. Dill 
Andropogon sorghum Brot. SORGHUM 
A nnorui chcrimnlut Mil. Chhumoya 

- divsrsxfolia Saf. I LAMA 

-* glabra L. Mahon 

- marcgravU Mt. Ponhe 

- moniana Mf. Mason 

- vvuricata h . Gu AN ABANO 

-- purpurea M. S. Soncoya 

- reticulata L. Cubtabdapflb 

— — scleroderma Saf. Derma 

- sencgalensis Per*. Anigli 

- spvnescens Mt Alagaduso 

- sp (hybrid, cherimoya X augarapple). Atxkoya 

- squamosa L. SUGAKAPPLB 

Antidesma bunius Spr. Bignay 

- gkaesembilla Gtr. INYAM 

Apvum graveolens L. CELERY 
Arackis hppogaea L. Pkanot 
Araucaria bidwilli H* BUNYA 
876 
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Artmga pvnnata M. KaONG 
Artocarpus communis For. Breadfruit 

- elastioa Rwt. Gomihan 

- intsgra M. Jak 

- Umcuefolia Rxb. Kledang 

- odoratissima Bo. Marang 

- champedcn Spr Lemasa 

- rigida BI. MANnALIKA 

- ep. Mxtnai 

Asparagus officinalis L ASPARAGUS 
Athyrxum csculsntum Cop Pako 
A vena saliva L Oat 
Avcrrhoa bxhmbi L Kamia 

- * carambola L. Cakambola 

Bacoaurca dutcts M. Arg. Bukung 

- matleyana M. Arg. Rambi 

Bambusa spxnosa Rxb Bamboo 

- vulgaris Schr. Bounao 

Basella rubra L. Libato 
Bassta obovatifoha M Maniknik 
Bcvincasa kispida Cgn Kondol 
Bertholletia nobilis Miers Brasil Nut 
Beta vulgaris Mog. Bret 
Bura orcllana L Annatto 
BUghta s a pula Koen Akee 
Bovea macrophylla Gnf. GandaRIA 
Brasstca campestns L Rutabaga 
—— eem«o F. & H Pecuay 

- nleracea L CABBAGE 

--— var atephala D. C Kale 

-var hotrytut DC. Cauliflower 

-var. cavlo-rapa Hort Kohlrabi 

-—var gemmifera Hort BRUSSELS SPROUTS 

- integiifoha O. E S Mustard 

- napnA L. Rape 

- rtipa L. Turnip 

Britoa acida Bg. Bbitoa 
Buchanania latifolux Rxb. Lonefo 
Byrsonima eras si folia HBK Nance 
Cajanus indicus Spr. Radios 
Calamus mitts Bee. Tebdas 

- mollis unit at us Bo. Day 

-* ornatus var. phthppinonsts Bee Kalapi 

- sp. Litoko 

Calocarpum mammosum Pre Chico-Mamey 
Canarium commune L. Kanabi 

- moluemna Bl. Bageja 

- ovatum Eng. Piu 

-lotUiomati C, B. R. Gisau 

Canavaha eneifomis DC. Mabutono 
Canna edulie KG. Sjbmbu 
Capparis micracantha DC. Dauag 
Capsicum annum L. PkpP» 
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- frutcscena L Chile 

Canca papaya L. PAPAYA 
Carissa earandas L, Karanda 
—*— grandiflara DC TuNOULU 
-Bp PEBUNKILA 

Carum earttt L Caraway 

- copticum Bth Damoro 

-* petronehnum BH PARSLEY 

Castmiroa edulm LL. Matasano 
Castanca mttva Mil CHESTNUT 
Castanopsie phihppwwnsxe VJd. UlayA 
Ceeropm patmata Ww Y arum a 

Ceratovta tnliqaa L. Carob 
Chaetonwrrpka rrassa KuU ALQAE 
Chryaobalanus icaco L ICACO 
Cinnamomum mtndanaense Elm. Kami 

- zcylamcum Nees Cinnamon 

Chryttojthylhfm camxto L. Caimito 

- ohvifarmc Lam. Caimitillo 

Ctcca aada M. IBA 
Ctchorium endivm L. Endive 
Cxtndlun vulgaris Schr Sandia 
(V rw* attranltfvha Swg Lime 

—- aroma t tea Wc« Da LA YAP 

- auravtxum L Sour Orange 

-- cxcclsa Wen, LlMON-REAL 

-var davuoenmn Wes. Susong-Babay 

- hyntrix DC. Kabuyao 

- hyatrvr var boholensi* Wes Kanbi 

- limonta Osh Lemon 

-- longispina Wes. Tam iSAN 

- maxima M. PoMJCLo 

- medica h Citron 

- miaray Wes Miaray 

-- mitts Bo Kalamondin 

- nobili* Lo MANDARIN 

- nobilis var. papillaris Bo. Tieon 

- sinensis Osb. Orange 

- webben Wes, Kalpi 

-var. montana Wes. Guyod 

Claucena lantium Sk Wampi 
Coahlearia armoraexa L. HORSERADISH 
Coceoloba uvtfara L. UVEEO 

- up CORICA 

Cocoa nucifera L. COCONUT 
Codium tenue Kutz. Algae 
Cotar lacryma-jobi L. AdLAY 
Coffea abeocuta Cr. Coffee-Abbot a 

- arabiea L. COFFEE-ARABIAN 

- canephora Pro. Copfee-Canefora 

- congensi* Fro. Coffee-C o noo 

- excelsa Chev. Coffvs-Sxgelsa 

- tiberica Hier. CoFFBE-LlBEEIAN 
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- quillou. Coffke-Quillou 

- robu9ta L L. COFFEE-Robust A 

- Ugandae Cr. Coffee-Uganda 

Coleus rotundxf olvus Chev tic P. KEMtu 
Colocama eg culenta Set. Gabi 
Coprinus ater Cop. Kabuti 

- confertus Cop. Kabuti 

Conundrum sattuum L. Coriander 
Corypka elata Rxb Buri 
Cubtlta b lane at B1 Kubiu 
Cudranta tricuBjndata Bu Cherang 
Cucunus vnelo L Cantaloupe 

- gaftrwg L Cucumber 

Cucurbita maxima Dch. Squash 

- pepo DC Pumpkin 

Curcuma longa L. Turmeric 
Cyamops i* psoralundes DC Guar 
Cynomctra cnvhflora L Lamuta 
Cyphomandra calycina Sdt Cyndra 
CyrtoHperma merktfsit Set. PALAUAN 
Daucus caroia L CARROT 
D iftenia tndtea L. Honda para 

-- mvgalantha M BAYANI 

- mtudanaensc Elm Kambog 

- philippmensts Rfe Katmon 

- reiffemcheidta F V Palau 

I>to»corra alata L Ubi 

- dxvaricata Bo Kjroy 

- esculent a Bkl Ton go 

-* hutptda Dst Nami 

- luzoneruns S. KlRINi 

- pentaphylla P urn SaPANG 

Diospyron discolor Ww Mabolo 

- ebenaster Retx. Zapote 

- kaht L Kaki 

DiplodiscuA paniculatus Tcz Barobo 
DoHchos lablab L. Batao 
Dovyahs caffra Warb Umkolo 

- hebecarpa Warb. Ketembilla 

Dracontomelum dao M & R Dao 

- edule Sk. Lamio 

Duno ztbethinus L. Durian 
Elacagnus philippxnense Perr Lingaro 
E lasts gutneensts Jq. Dende 
Elatoearpus calomala M Kunakun 
Eleocharts fluids Tnn. Apuud 
Elsusine coracana Gtr. Ragi 
Enteromorpha intestinaMs L. Algae 
E nob o try a japoniea Ldl. Loquat 
Eriogloasum rubiginosum Bl. Kalayo 
Eucheuma spinosutn A g. Algae 
Eugenia ahermana C. B. R. Tulana 
- aquea Bur. f. Tamms 
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- eulubcob C. B. R. Adanq 

- clainflora Rxb. Balubat 

- eumtni Dhl Duh at 

- eurranu C. B. R. LlPOTl 

- dombeyt Sk. Gbumichama 

- eduHs. Ajwbna 

- garciae M Igang 

- jawbos L. Yambo 

- javanica L. Makopa 

—— lancihmba M ONANI 

- malaccensis h TersaNA 

- mananqml Bo 1&ANKIL 

- polycephalotdes C J3. R. M A IGANG 

- sp. Abahis 

- sp. Balausan 

-sp. Inogug 

- uniflora L. Pitanga 

- xanthophylla C, B. R. Lapini 

Euphoria dtdyma Bo. ALPAY 

- long ana I Aim LonqaN 

- nephehoxdes Rdk. ALUAO 

Fetjoa sellounana Bg Feijoa 
Feronia hmonta Swg, VlLATTl 
Ficus carica L. Fig 

- sycomonis L. Sykamore 

Flaconrtxa caUiphracta Rxb Paniala 

- cuphlebia M. L an AGON 

-* indica M. BitUNGOL 

- murtnm Rxb LOUVI 

- ramontchi PHer SEliAU 

- mkam Z. M. Rukam 

Foemculum vulgare Gtr Fennh, 
Fortunella japoivica Swg. JCUMQUAT 
Fragrana chtloensu Dch STRAWBERRY 
Oarcinia benthami Pro Bunag 

- bmueao Cy Binukao 

- cuTHutgtana Pre. Malabu 

- dives Pre Piujib 

- dvfcte Kurz Baniti 

—- — lateriflora B1 Kariis 

- mangos tana L. Mangosteen 

- mindanaensis M. Kabangla 

- pramiana Kg Cherfu 

- rubra M. Kamani 

- mbelhptica M. Dankalan 

- trtrandra Pre Tamil 

- wnuloea Cy. Katuri 

- vidaUn M. Antol 

Gentpa amerieana L. GenifA 
Glycine wax M. Soya 
One turn gnemon L. Ban ago 

- indicum L. BuLBO 

Gourltea decorttcans Gz. Ghana* 
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Graalai'ia conferoides Gr. -Algae 

- crass a Ha. Algae 

- eucheunundes Ha- Algae 

- lichenoxdcs Gr AIjGAE 

Grewta astattca L Phalsa 

- erwcarpa Ju. Anilau 

-- phthppmensiH Perk. Baluko 

- stylocai pa Warb Muling 

Halymenui forme hu Ha Algae 
Hedyachras Philippine nets Rdk Aglano 
Helianthus annmw L. Sunflower 
Hibiscus sabdariffa L. ROSELLE 
Ilex parayuanensiH St. H. Mat* 5 ; 
Inocarpus c dulls For Kayam 
Ipomoca batatas L. Kamote 

- i-cptavs Poir Kankong 

Jatiopha uiens I, Chaya 
Lactuca sativa L Lettuce 
Lagenarta leucanlha Rby Upo 
f^answm domexUcum J Lanzon 
-- domcHticinn J. var duhu Wes Duku 

— - dub turn. M Mamata 
Leptota Candida Cop Kabuti 

- chlorospora Cop Kabuti 

- data Cop Kabuti 

- maul I crisis Cop Kabuti 

Linyoru chcyeneana Ha. ALGAE 
Licanta platypus Fr Sansapote 
Jatehi clnnensis Son LiTCHI 

- Philippinensis Rdk Kamingi 

Lvcttma nervosa A DC Canistbl 

— saheifolia HBK Boracho 
Luffa urn tang ala Rxb Patoi-a 

■- cylindrical Roem Patola 

Lycopcrdon todayense Cop Kabuti 
Lycapentwum esculent mu Mil Tomato 
Macadatnm tenufoha Muel Damia 
Malpighia glabra L MaLPI 
Mummea amcncana L Mamey 
Mangifera altissinta Bo Paho 

- caesia J. Bauno 

- foetida ho Bachang 

- indica L. Mango 

- odorata Gnf Huani 

Manihot utihssima Pohl. Cassava 
Maranta amndivacea L. Arrowroot 
Mentha arvensis L Mint 
Metroxylon sagn Rtb. Sago Palm 
Melicocca btyuga L. Mamoncillo 
Mimusop* deny t L. Kabiki 

- kaidd L. Pekola 

Momordica eharantia L. Apalia 
Monster a delicioaa Lbn- Cerxman 
imw» -n 
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Martnga oletfera Lam. MaluAcay 
Morn* alba L. Mulberry 
Afucuna cochinehwerun » A. Ch. Lyon Bean 
Musa cavertdisht Lamb. Banana 

-crratw Teo, Banana 

- paradisiac#, L. Banana 

- saptentum L. Banana 

Myrciarxa floribunda Bg Myrcia 
Nelumbtum rtdumbo Dru, Lotus 
N cp/jehum lappareum L. Ram but AN 

- malaienac Gnf Kuching 

- mutabxle B1 Bulala 

Nymphata pubescens Ww PuLAO 
Mypa fruticans Wur Nip a 
Oryza sattva L Rice 
Otophora fruticvsa BI. Lunai 
Paokyrhizus eruaws Urb. Sinkama 
Palaquxum phtltppensc C B R Alakao 
Panaeolus panaiense Cop Kabuti 
Pangxum edule Rwt. Pangi 
Passiflora eduhs Sima. Lilikoi 

- laurifolia L. Parch a 

- qxiadrangu laris L Granamixa 

Paspalum scrobiculatum L. Kooo 
Pastinaca sativa L Parsnip 
Pennisetum americanum Schu Kamuu 
Pereshia aculcata Mil Pereskia 
Persea americana Mil Avocado 

- drymtfolia Ch. & Sc Avocado-Mexican 

- schiedeaiui Nees. COYO 

Phaseolus anreim Rxb. Mungo 

- ealcaratus Rxb. Anipay 

- lunatus L Patani 

- multifloTUH Ww. Scarlet Runner 

—— vulgaris DC. Bean 
—- molls Ber. Gui&aro 
Phoenix dactyhfera L. Date 
PhyllantkuB emblica L. Nelli 
Physalts peruviana L. PoHa 
Piper nigrum L. Pepper 
P tsowia alba Sphe. Maluko 
Pisum sativum L PEA 
Pxthecolobmm dnlee Bth Kamanghile 
P orfulacco oleracta L. PURSLANE 
Prunus persicn S and Z. Peach 
Psidium cattlcutnum Sab. Cattupy 

- frtsdrioksthahanum Nd*. Cos 

- guajava L. Guava 

—— gubteense Sw Abaca 

- laurifoluan Bjf. LauRIVa 

- molls Ber. Guisabo 

Psophocarpus tetragonolobus DC. SegidIIXA 
Puniea gratia turn L. POMEGRANATE 



INDEX BY SPECIES 


389 


Pyrujf main* L. Apple 

Radicula nasturtium aquattcum Hr. & R. Water Cbsm 
Raphamts aatnms L. Radish 
Rheedia ednlttt P. & T. Bxrba 

- madrono P &. T Madrono 

Rheum rhaponticum L. Rhubarb 
RhodomyrtHB fomentotmtt Has. Downy Myrtle 
Rollinta emargxnata Schl Mirim 

- orthopetaia A DC Bibib A 

- sp Pinho 

Rubus copelandtt M. Copela 

- betulaefoliua Sml Northeybkrry 

-- eUipUcUR Sm Titao 

- ehnerx Fke Tibao 

- frwnmfolUta Poir Palana u 

- molvecanus L Kinubo 

- mgrobaccus Bly Blackberry 

- mveus Thb. Pilay 

— - pcctinelhin Max Atibu 

- lolfei Vid Rolkeia 

- rosaefohus Sm RagiNi 

- sp Loganberry 

Sarrharum officmarum L SUGAR Cane 
Sandortcunv koetjape M. SaNtol 

- rndvatnm Kr* Keciiapi 

Sarcocephalus csculentus Afz CEFALUB 
Sargansum axhquosum J Ar ALGAL 
Sauraina bontocensw M. Dual 1 ay 

-■ avcllana Elm Karimik, 

Seehmm cdute Sw Chaiote 
S ewecarpu* runexformi* Bo Kamtring 

-- gigantifoha F V. Manalu 

Sesnmum orientale L. Sesame 
S cnbanta grandifiora Peri? Katuka\ 

Setana xtalxca Bea Bohona 
Sicana odortfera Naud CUKliBA 
Sideroxyton mastichodendi on Jtj Mastic 
Solanum melongenu L Eggplant 

- gutfoentfe Lam Naran jilla 

-—■ tuber onum L. Potato 
Spondtaa cytherea Son Hevi 

- lutea L. Mombin 

- pxnnata Kurz. Lanno 

- purpurea L Ciruela 

- tub or 09a A it. IMBU 

S terculia foetida L. Bangak 

- oblongUta R* Br. Pangao 

Stereuliaeeae. Tabu 
Strychnos apinos a Lam. Tamba 
Tacca pinnatifida For Yabia 
Talinum triangular* Ww. Talinum 
Tamarindus indica L. Tamarind 
T&rminalia eduhn Bo. DAL1N8I 
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Tetragonta expansa Thb SPINACH, NEW ZEALAND 
Tetra$iigma harm&ndxi P. Ayo 

- hheri Gag. Nala 

Thea ninenote L. Tea 
Theobroma cacao L. Cacao 
Tragopogon pornfolius L. Salsify 
Triohoeanthea anguina L Pakupis 
Trxphaxia trtfolta P W. Ijmoncito 
Tntxcum aentivum L. Wheat 
Uvarxa purpurea Bl. Linar 

- mfa Bl. Banauak 

- sornogrmenais Pal. Alaga 

Vacciniwn myrtoidea Miq Alim an i 

- tvhitfordn M Kotmo 
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THE PREVENTION OF THE IMPORTATION OF IN¬ 
JURIOUS INSECTS AND PARASITIC FUNGI ON 
ECONOMIC CROPS FROM FOREIGN 
COUNTRIES 


TJy H ATinorroN L.kk and Gonialo Mbvno 
Hurrau of Scimrc, and Chief. PUnt Control Ihvirion, 

Hnreau of As/netdture, rtapertinelv 


There are known to exist in foreign countries insects injurious 
to economic plants and fungi also parasitic on economic plants, 
which do not yet occur in the Philippines. Examples of such 
insects in foreign countries are the sugar-cane borer, and the 
cane-leaf hopper in the Hawaiian Islands. Both of these insects 
have been very destructive at different periods in that country, 
although they have not as yet appeared in the Philippines. The 
Mediterranean fruit fly, found in Australia, Mediterranean coun¬ 
tries, and Hawaii, has also caused heavy financial losses, espe¬ 
cially in Hawaii. It is not yet in this country. 

In the case of diseases due to fungi, there is the Lahaina disease 
of sugar cane, not yet reported from this country but said to 
be the worst disease of sugar cane in Hawaii. There is also an 
infectious disease of cane known as sereh in Java, which is very 
destructive there; it is not authoritatively known m this coun¬ 
try as yet. Gum disease of cane found in Australia and Java 
also has never been reported here. 

The Dumbara disease of tobacco, said to be caused by a fun¬ 
gus, is known in India. It causes the tobacco plants to wilt 
and die, rather extensively according to the report. It has not 
yet been found in this country. There is also a nematode, which 
is very small microscopic worm, known to exist on rice plants 
in India. It is said to be very destructive in certain localities 
in their wet season and is gradually spreading. We do not yet 
have it in the Philippines. 

These are only a very few of the insects, fungi, and other 
organisms which are known to exist in foreign countries but 
of which we have no knowledge in these Islands. Even in the 
case of the least injurious of these pests, crops, when affected, 
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lose an appreciable percentage of the normal, or maximum, 
yield; and such loss, even if but 5 or 10 per cent, when applied 
to a large estate or the whole output of the country and repeated 
year after year amounts to extensive damage. These injurious 
insects, parasitic fungi, and other pests may be introduced by 
direct importation of plant materials for propagation, either as 
cargo or as part of the baggage of travelers; in certain instances 
parasites may be introduced on straw or other plant materials 
used as a packing substance or for covers, or in soil around 
small plants or sometimes used for ballast. Fruits brought in, 
in the hand baggage of travelers are a dangerous source for the 
dissemination of the fruit fly. 

Instances of great losses from insects or fungi introduced into 
new countries are quite numerous. The Hessian fly which is 
said to cause more damage to the wheat crop in the United States 
than any other single insect, is supposed to have been introduced 
into America from Europe by the Hessian soldiers about the 
year 1779. Americans who come from New York or Pennsyl¬ 
vania will remember the complete destruction of the chesnut trees 
in those States in the last ten years due to a fungus which was 
introduced into America from Japan. 

Here at home, in the Philippines, we have the well-known 
case of the blight or rust of Arabian coffee, which was introduced 
about 1885. The once prosperous coffee industry centered 
around Lipa in the Province of Batangas has been entirely wiped 
out because of the destructiveness of that fungus. 

Control of injurious crop insects and parasitic fungi in this 
country also is especially difficult. There are several, reasons 
for this, the two most important being the nature of the crops 
and the inability of the Philippine farmer at the present time 
to take advantage of the known control methods. The import¬ 
ant crop plants in the Philippines of course are abaca, coconuts, 
sugar cane, tobacco, and rice. Such crops, because of their ex¬ 
tensive area, cannot be treated with sprays, by the present known 
methods, in the way that an orchard or field crop can be treated 
in countries of temperate climates. It has seemed obvious, there¬ 
fore, that the simplest and most efficient methods of aiding the 
Philippine farmers in combating insects and diseases is to keep 
such injurious organisms entirely out, that is, prevent their 
entrance into the country; should an infestation already be 
existent in the country, but restricted to only one or a few 
provinces, to initiate such measures as may prevent the dis¬ 
semination of the infestation to other provinces or islands. 
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It is possible by examining or quarantining all living plants, 
seeds, and fruits which enter these Islands, to intercept any 
affected with fungi or infested with insects or other harmful 
animals from foreign countries. Such a course has been adopted 
in the United States, Holland, Japan, Hawaii, and in several 
other countries and states. The United States Government has 
gone even one step further and has entirely prohibited the im¬ 
portation by private persona of nursery stock and certain other 
plant materials from foreign countries. Importation of such 
materials can only be effected through the United States De¬ 
partment of Agriculture. The Department of Agriculture » 
continually introducing new species and varieties of plants into 
the United States for the purpose of improving agricultural 
crops, but holds such imported plants under strict quarantine 
until they have been shown to be free from injurious insects 
and fungi. 

Act 2515 of the Philippine Legislature, enacted in 1915, pro¬ 
hibits “the importation m the Philippine Islands of all plant 
material or parts thereof or of any material whatsoever which 
may be used for packing material or covering thereof—except 
through such ports as may be designated by and subject to such 
rules and regulations as may from time to time be prescribed by 
the Director of Agriculture.” This Act is quite comprehensive 
and permits effective measures to be placed in operation. 

In 1920, under this Act, a plant quarantine advisory board 
was appointed by the Director of Agriculture, consisting of 
five members from the Bureaus of Agriculture and Science, 
whose duties consist in advising the Director of Agriculture of 
such rules 'and regulations as are necessary in the prevention 
of the introduction or dissemination of diseases or insects. 

The rules and regulations, submitted by the plant quarantine 
advisory board to the Director of Agriculture and approved, 
provide for the inspection of all plant materials intended for 
import or export, the refusal to admit such plant materials from 
foreign countries as may be infested by insects or diseases, or 
the return to the point of origin of such materials. Plant 
materials are restricted from entry except at the ports of Ma¬ 
nila, Iloilo, Cebu, and Zamboanga, and provision is made for 
the inspection of plant materials at the piers of such ports 
and at the post offices. 

Because of the inability to detect certain classes of parasites 
in a single inspection, and because of the entire dependence of 
the country on certain crops, rules have been submitted and 
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placed in effect providing that all plants of the genus Musa 
(abaca, banana, and related plants) which are desired for in¬ 
troduction must be imported through the Director of Agricul¬ 
ture. This allows of the careful selection of the plantB to be 
imported, a very careful inspection of the plants for insects and 
fungi upon their arrival here, their fumigation or disinfection, 
and the propagation of such plants in this country under isola¬ 
tion conditions. If, during such isolation the plants do not 
develop any disease or insect infestation, they may be turned 
over to the applicant for such introduction. Similar rules have 
been approved and are m force for rice, tobacco, coconuts, and 
sugar cane. Persons or corporations wishing to introduce plant 
materials of any of these crops, should therefore consult with 
the Director of Agriculture. 

Further regulations are in force to protect the fruit industries 
of the Philippines, such as the mango, banana, oranges, and other 
fruits, from the Mediterranean fruit fly. 

To the present time only one domestic administrative order 
has been enacted; this measure prohibited the transportation 
of plant materials of Saccharum officinarum, sugar cane, from 
the Provinces of Batangas, Laguna, and Mindoro to other prov¬ 
inces. This was intended primanly for the protection of Ne¬ 
gros from the destructive Fiji disease of sugar cane. Inasmuch 
as Fiji disease has developed in Negros, the administrative order 
is no longer in effect. 

It is of course an accepted fact that the welfare of the Phil¬ 
ippines at the present time is based upon its agricultural indus¬ 
tries. It is not too much therefore to ask that cooperation of 
the merchants, planters and other individuals be accorded in 
such few instances * where these regulations may cause slight 
annoyance and inconvenience. 

The administrative orders approved by the Director of Agri¬ 
culture follow: 

REGULATIONS GOVERNING THE PLANT QUARANTINE SERVICE 
OF THE PHILIPPINE ISLANDS 

Manila, July is, ieso. 

Administrative Order) 

No. 1 ( 

The Director of Agriculture is authorised by section 1766 of the Ad¬ 
ministrative Code of 1917 to regulate the importation and exportation 
of plant materials to and from the Philippine Islands for the purpose 
of protecting the crops of the Philippines from foreign plant diseases 
and injurious insects. 

Pursuant to this section, the following rules and regulations have been 
enacted: 
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Section 1, For the purpose of these regulations the term plant ma¬ 
terials will include living plants, fruits, seeds intended for reproduction 
purposes, cuttings, bulbs, grafts, leaves, scions and fruit pits. Plant 
Quarantine Inspectors are those men so designated by the Director of 
Agriculture and must have written appointments issued by the Director 
of Agriculture. 

Sec, 2. All persons who intend to export plant materials from the Phil¬ 
ippines to another country shall be required to submit such plants together 
with the packages or the articles used for packing thereof for the inspec¬ 
tion of the plant quarantine officials not less than twenty-four (24) hours 
before the date of shipment. Such plant materials should be accompanied 
by an Application for Inspection of Plants for Export, Bureau of Agri¬ 
culture Form No. 144. 

SBC. 3. If the plants upon careful inspection are found to he free from 
parasitic fungi and injurious insects, a certificate shall be prepared and 
given by the plant quarantine inspector to the exporter to accompany the 
shipment. A copy of such certificate shall be filed in the Plant Quarantine 
Office. Plants which show the presence of injurious insects or parasitic 
fungi should be returned to the exporter without certification. Recom¬ 
mendations can be made that such infested plants be destroyed or, where 
it seems justifiable, recommendations may be made for treating such plants. 
Under no conditions shall certificates of freedom from disease be given to 
plants which have been raised among other plants which are badly dis¬ 
eased or infested by insects. Caution must be used in issuing certificates 
and they should he given only after careful investigation of the previous 
history of such plants. Certifications shall not he made for plants of 
certain Hpecies to countries which have a quarantine existing against 
those plants. 

Sec. 4. All persons who intend to import plant materials must submit 
to the Bureau of Agriculture an Application for Inspection of In¬ 
coming Plants, upon a form provided for the purpose (Bureau of Agri¬ 
culture Form No. I4<5) on or before the arrival of such shipment. All 
such plant materials shall be inspected upon arrival for parasitic fungi 
and injurious insects. All plants which are found to be free from insect 
pests and diseases shall be certified and tagged with Bureau of Agriculture 
Form No. 148. Plants shall then be allowed to enter Plant materials 
which are found to be infested by insect pests or infected with diseases 
shall be returned to point of origin or destroyed. 

Sec. 5. The plant inspector, in case he destroys plant materials by 
fire, or causes them to undergo remedial treatment of any nature or 
prohibits their importation, shall notify the person or persons who pre¬ 
sented the application in compliance with the provisions of section 4 of 
this regulation, and the custom house or post-office officials concerned 

Sec 6. Persons who import or bring in articles bearing certification 
that they are free from fungi and insects, issued by the inspector from 
the country of origin, shall be required to present the certificate thereof 
to the office of the plant inspector. Presentation of such a certificate, 
however, shall not m all cases preclude inspection by the plant quarantine 
officials of this country, although it will be of considerable assistance to 
such inspection. 

Sec. 7. The inspection of incoming plant materials shall be made at 
the ports of Manila, Cebu, Iloilo and Zamboanga. Plant materials shall 
not be admitted at any other port. 
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Sue. 8. Plant materials entering this country through the post-office 
shall be inspected by the quarantine officials upon notification of the 
presence of such materials at the post-office. The inspection for,passing 
of such shipment or its destruction shall be the same as for material coming 
through the custom house. Inspection shall be made in the presence of 
either the consignee, a post-office official, or both 

Sbc. 9. All previous orders and regulations issued concerning plant quar¬ 
antine are hereby annulled. 

Sec 10. Any person who violates the provisions of the above sections 
shall be liable to the fine and penalty provided in section 2746, Adminis¬ 
trative Code of 1917. 

(Sgd ) Aon. HkrnAndes, 

Director of Agriculture . 

Approved: 

(Sgd) G. Apaciblk, 

Secretary of Agriculture and Natural Resources, 


REGULATIONS GOVERNING THE IMPORTATION OF ABACA AND 
RELATED PLANTS, MUSA SPECIES 

Manila, July 16 , l^o 

Administrative Order ) 

No. 2 f 

Whereas, the products of the abaca plant (Musa textilis) form the 
principal export crop of the Philippine Islands, the income from that 
source amounting to more than *>100,000,000 annually, and 

Whereas, there are known to exist m foreign countries insects in¬ 
jurious to, and fungi parasitic upon, such related plants as Afusa eaptentum 
and Musa cavendxsku which might also affect the abaca plant: 

Therefore, by authority of the provisions of section 1766 of the Ad¬ 
ministrative Code of 1917, the following regulations shall govern the 
importation of all plants of the genus Musa into the Philippine Islands. 

Section 1. The importation of plants of the genus Musa or any un¬ 
manufactured parts of such plants is strictly prohibited; Provided, that 
importation through the port of Manila, of small quantities of such plants 
may be permitted in order to secure better varieties for cultivation in 
this country Such importation must be made through the Director of 
Agriculture and must be held in plant quarantine in an isolation station 
until evidence ic available showing that no injurious insects or parasitic 
fungi are present on such plants. 

Sec. 2. Any importation of plants of the genus Musa or unmanufactured 
products of such plants in contravention of the provisions of this order 
shall be seised by Plant Quarantine Inspectors appointed by the Director 
of Agriculture, and shall be immediately exported or completely destroyed 
according to the decision of the Director of Agriculture or his authorised 
agents, the plant inspectors. 

Sec 3. Any person or persons who shall fail to comply with the re¬ 
quirement of this order shall be liable to the penalties of section 2746 
of the Administrative Code of 1917. 

(Sgd.) Adn. Hernandez, 

Director of Agriculture . 

Approved: 

(Sgd.) G. Apacible, 

Secretary of Agriculture and Natural Resources. 
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REGULATIONS GOVERNING THE IMPORTATION OF COCONUT 
PLANT MATERIALS ( COCOS NUCIFERA) 

Manila, July I6 t 1920, 

Administrative Order \ 

No. 3. f 

Whereas, coconuts are one of the main economic plants of the Phil¬ 
ippine Islands; and 

Whereas, the products of the coconut plant are the second export of 
this country, the income from such products amounting to more than 
1*60,000,000 annually, and 

Whereas, there are known to exist in foreign countries insects injurious 
to and fungi parasitic upon such plants, which do not yet exist in this 
country, and which might do sonous damage if introduced; 

Therefore, by authority of the provisions of section J756 of the Ad¬ 
ministrative Code of 1917, the following regulations shall govern the 
importation of coconut plants oi unmunufmlured products of the coconut 
plant into the Philippine Islands 

Section L The importation of coconut plants or unmanufactured prod¬ 
ucts of the coconut plant is strictly prohibited, Provided, that importation 
through the port of Manila of small numbers of coconut plants may be 
permitted for the purpose of promoting the knowledge of new and better 
varieties here Such importations must he made through the Director of 
Agriculture and must be held in plant quarantine under isolation condi¬ 
tions until it shall be demonstrated that no injurious insects or parasitic 
fungi are present upon such importations 

SBC. 2. Any importation of coconut plants or unmanufactured products 
of the <oconut products of the coconut plant in contravention of the provi¬ 
sions of this order, shall he sewed by the Plant Quarantine Inspectors 
appointed by the Director of Agriculture, and shall be either immediately 
exported or completely destroyed according to the decision of the Director 
of Agriculture. 

Sec. 3. Any person or persons who shall fail to comply with the re¬ 
quirements of this order shall Ikj liable to the penalties provided in section 
2746 of the Administrative Code of 1917 

(Sgd ) Adn Hernandez, 

Director of Agriculture. 

Approved: 

(Sgd.) G. Apaciblk, 

Secretary of Agriculture and Nairn al Resource*. 


REGULATIONS GOVERNING THE IMPORTATION OF SUGAR CANE 
PLANT MATERIALS {SACCHARUM OFF WIN ARUM) 

Manila, July ie , i 9 $ o . 

Administrative Order/ 

No. 4. \ 

General Order No 40 of the Bureau of Agriculture dated July 29, 
1916, is hereby amended to read as follows 

Whereas, the products of the sugar cane, Succharum offirinarum , con¬ 
stitute the third export in importance of the Philippine Islands, the income 
from such export amounting to over 1*30,009,000 annually; and 
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Whereas, there are known to exist in foreign countries insects in¬ 
jurious to, and fungi parasitic upon, the sugar cane, which do not yet 
exist in the Philippine Islands; and 

Whereas, should such insects and fungi be introduced into this country, 
they would be a factor tending to decrease the productivity of the sugar 
cane in this country. 

Therefore, as a measure to protect the sugar cane industry, by authority 
of the provisions of section 1756 of the Administrative Code of 1917, 
the following rules shall regulate the importation of sugar cane into the 
Philippine Islands. 

Section 1 The importation of sugar cane or any unmanufactured prod¬ 
ucts of sugar cane is strictly prohibited, Provided, that importation 
through the port of Manila of sugar cane plants or cuttings may be made 
through the Director of Agriculture Such importations are to be allowed 
only for the purpose of introducing new and better varieties of sugar 
cane, which it is believed may be cultivated to advantage in this country, 
and are to be held under quarantine at an isolation station until they have 
been shown to be free from all injurious insects and parasitic fungi. 

Sec. 2 Any importation of sugar cane plants or unmanufactured prod¬ 
ucts of the sugar cane in contravention of the provisions of this order 
shall be seised by the Plant Quarantine Inspectors appointed by the Di¬ 
rector of Agriculture, and they shall order the immediate exportation of 
such plants or their immediate and complete destruction, according to 
the decision of the Director of Agriculture. 

Sec. 8 , Any person or persons who shall fail to comply with the re¬ 
quirements of this order shall be liable to the penalties of section 2746 of 
the Administrative Code of 1917. 

(Sgd ) Adn. Hernandez, 

Director of Agriculture 

Approved. 

(Sgd.) G ApaciBLE, 

Secretary of Agriculture aud Natural Resources. 


REGULATIONS GOVERNING THE IMPORTATION OF TOBACCO 
PLANT MATERIALS ( NICOTIANA TAttACCVM) 

Manu*a, July 16, 1920, 

Administrative Order/ 

No. 5 i 

Whereas, the products of the tobacco plant, Nicotians tabaccum , are 
the fourth in importance of Philippine exports* the income from that source 
amounting to more than ^25^)00,000 annually, and 

Whereas, there are known to exist in foreign countries insects inju¬ 
rious to, and fungi parasitic upon, the 'tobacco plant, which do not yet 
exist in this country; and 

Whereas, such injurious insects and parasitic fungi would seriously 
decrease the amount of tobacco produced in the Philippine Islands; 

Therefore, by authority of the provisions of section 1756 of the Ad¬ 
ministrative Code of 1917, the following considerations shall regulate the 
Importation of all plants of Nicotwna tabaccum into thiB country. 

Section 1. The importation of all plants or seeds of the species Ni - 
rntiana tabaccum or of any untreated product of such plants is strictly 
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prohibited; Provided, that the importation through the port of Manila of 
such plants, seeds, or untreated products may be permitted for the pur¬ 
pose of securing better or more productive varieties for cultivation in 
thu country. Such importations must be made through the Director of 
Agriculture and must be held under quarantine in isolation until they have 
been shown to be free from injurious insects and parasitic fungi 

SBC. 2. Any importation of such tobacco plants or untreated products 
in contravention to the provisions of this order shall be seized by the 
Plant Quarantine Inspectors appointed by the Director of Agriculture, 
and they shall order the immediate exportation of such plants or products 
or their immediate and complete destruction, according to the decision 
of the Director of Agriculture 

Sec. 3. Any person or persons who shall fail to comply with the re¬ 
quirements of this order shall be liable to the penalties provided in section 
2746 of the Administrative Code of 1917 

(Sgd) Adn. Hernandez, 

Director of Agriculture 

Approved: 

(Sgd.) G. Apacible, 

Secretary of Agriculture and Natural Resources 


REGULATIONS GOVERNING THE IMPORTATION OF PROPAGA¬ 
TIVE MATERIALS OF THE RICE PLANTS {ORYZA SATIVA ) 

Manila, July I6\ 1920 

Administrative Order ^ 

No. 6. 1 

Whereas, rice, Oryza sativa, i* the chief food of the people of the 
Philippine Islands, and the raising of rice plants forms the principal 
agricultural industry of the Philippine Inlands, and 

Whereas, injurious insects and parasitic fungi may exist in other rice 
producing countries which are as yet unexplored agriculturally, and 
Whereas, such injurious and parasitic fungi if introduced into this 
country might seriously decroase the production of rice, thereby increas¬ 
ing the cost of production and the price to the consumer, 

Therefore, by authority of the provisions of section 1756 of the Ad¬ 
ministrative Code of 1917, the following rules shall regulate the impor¬ 
tation of rice plants and untreated rice products into this country: 

Ejection 1 . The importation of rice plants, seeds or untreated rice prod¬ 
ucts is strictly prohibited; Provided, that importation through the port of 
Manila of such rice plants or rice products may be made for the pur¬ 
pose of improving the present rice varieties m 'this country. Such importa¬ 
tions must be made through the Director of Agriculture and must be 
held under quarantine in isolation until they have been shown to be free 
from all injurious insects and parasitic fungi 

Sec. 2. Any importation of rice plants or untreated products jn con¬ 
travention to the provisions of thiB order shall be seised by the Plant 
Quarantine Inspectors appointed by the Director of Agriculture, who 
shall order the immediate exportation of such plants or their immediate 
complete destruction according to the decision of the Director of Agri¬ 
culture, 
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Set. 3 Any person or per Rons who shall fail to comply with the re¬ 
quirements of thiB order shall be liable to the penalty provided in section 
2746 of the Administrative Code of 1917 

(Sgd.) Adn. Hirnandbz, 

Director of Agriculture, 

Approved: 

(Sgd,) G Apacible, 

Secretary of Agriculture and Natural Resources, 


REGULATIONS GOVERNING THE IMPORTATION OF FRUITS 
FROM COUNTRIES INFESTED WITH THE MEDITERRANEAN 
FRUIT FLY (CNR A TIT1S CAPITA!'A) 

Maniu p July 16, 1920, 

ADMINISTRATIVE 0k1>KK I 

No. 7 1 

Whereas, there is known to exist in the Hawaiian Islands, Spain, France, 
Southern Italy, Sicily, Greece, Malta, Asiatic Turkey, Egypt, Cape Co¬ 
lony, Natal, British East Africa, Madagascar, Brazil, Argentina, and 
the northern states of Australia, an insect known as the Mediterranean 
fruit fly, CeraWvi twptVcifa, which affects among other fruits the mango, 
orange, banana, strawberry, curambola, bell pepper, papaya, canssa, aa- 
pote, lemon, coffee berry, persimmon, loquat, fig, mangoBteen, tomato, 
alligator pear and guava, and 

Whereas, this injurious insect has not yet appeared in the Philippine 
Islands; and 

Whereas, such fruits as named above constitute an important part 
of the food of the Philippine Islands and any injury resulting to them 
would affect not only fruit growers but consumers as well; and 

Whereas, the above injurious insect known commonly as the Medi¬ 
terranean fruit fly totally destroys any fiuit which it may enter; 

Therefore, by authority of section 175G of the Administrative Code of 
1917, the following considerations shall regulate the importation pf fruits 
and vegetables from the above countries into the Philippine Islands: 

Section 1. The importation of all fruits of the species listed herewith 
is strictly prohibited from Spain, France, Italy, Sicily, Greece, Malta, 
Asiatic Turkey, Egypt, Tunis, Algeria, Cape Colony, Natal, British East 
Africa, Madagascar, Brazil, Argentina, the Bermuda Islands, the Ha¬ 
waiian Islands and Australasia with the exception of the States of Tas¬ 
mania, South Australia and Victoria m Australia. Importation from these 
last mentioned states may be allowed, provided that with each shipment 
a certificate be furnished from a properly authorized official of the Aus¬ 
tralian Government guaranteeing that such shipments originally emanated 
from the non-infested states of Tasmania, South Australia, and Victoria, 
that such shipments have not passed through any infested states and such 
a certificate shall give the last date of inspection of such non-infested 
regions. Fruits from these last mentioned states accompanied by such a 
certificate will be subject to inspection for other injurious insects and 
parasitic fungi before being admitted. Fruits from non-infested coun¬ 
tries will similarly be admitted subject to inspection for other injurious 
insects and parasitic fungi. 
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Sac. 2. Any importation of fruits of the foregoing species in contra¬ 
vention of the provisions of this order shall be seized by the Plant Quar¬ 
antine Inspectors appointed by the Director of Agriculture, who shall 
order the immediate exportation of such fruits or their immediate de¬ 
struction according to the decision of the Director of Agriculture. 

Sac. 3. Importations of fruits or seeds of the foregoing species from 
the quarantined countries may be made for promoting the fruit growing 
industry in this country, Provided, that such importations be made in small 
amounts and through the Director of Agriculture, who will have such 
plants or seeds isolated under quarantine until they have been shown 
to be free from all injurious insects and parasitic fungi. 

Sec. 4. Any person or persons who shall fail to comply with the re¬ 
quirements of this order shall be liable to the penalties provided in sec¬ 
tion 2746 of the Administrative Code of 1917. 

(Sgd.) Adn, Hernandez, 

Director of Agriculture. 

Approved: 

(Sgd ) G Apacible, 

Secretary of AgnculUne and Natural Rcnources. 



1,1ST OF Pltum» PROHIBITED FROM ENTRY UNDER SECTION i. 
\ DM IN 1 hTK AT IVE ORDER No. 7 


1. SapodiUn (Achrua sapota) 

2. Acordm (Acordia sp ) 

3. Sour sop (Anona murieata) 

4. Sugar palm (Arengia saccharifera) 

5. Breadfruit (Artocnrpus- inciaa) 

6. Oarambola (Averrhoa carambola) 

7. Ball kamani (Calophyllum mophyllum) 

8 Bell pepper (Capsicum sp.) 

0 Fapaya (Carica papaya) 

10, Dwarf papaya (Carica quercifolia) 

11 Carisa (Carmsa arduina) 

12 Sapota (Casimoroa edulis) 

13 Chinese inkberry (Cesti um sp ) 

14 Star apple (Chrysophyllum cainito) 

IB. Damson plum (Chrysophyllum oliviforme) 

16. Chinese orange (OitruH japonica) 

17. Kumquat (Citrus juponica) 

18. Tangerine (Citrus nobilis) 

19 Mandarin (Citrus nobilis) 

20 Lime (Citrus medica limetta) 

21 Lemon (Citrus medica limonum) 

22. Grapefruit (Citrus decumana) 

23. Shaddock (Citrus decumana) 

24. Orange (Citrus aurantium) 

25. Sour orange (Citrus aurantium var amara) 

26. Wampi (Clausena warn pi) 

27. Coffee (Coffea arabica) 

28. Liberian coffee (Coffea liberica) 

29. Quince (Cydoma vulgaris) 

30 Persimmon (Diospyru* docandra) 

31 Loquat (Eriobotrya japonica) 

32. Brazilian plum or Spanish cherry (Eugenia brasiliensia) 

33. Rose apple (Eugenia jambos) 

34 Burinam cherry (Eugenia michelii) 

36. French cherry (Eugenia uniflora) 

36. Fig (Ficus carica) 

37. Mangosteen (Garcinia mangostana) 

38 Mangosteen (Garcinia xanthochymus) 

39 Cultivated cotton (Gossyplum epp.) 

40 Mountain apple (Jambosa roalaccensis) 

41 Palm (Lantanis plucuachulla) 

42 Tomato (Lycopersicum esculentum) 

43. Lichee nut (Lltchl chinensis) 

44. Mango (Mangifera indica) 

45. Elengi tree (Mimusops elengi) 
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46. Mock orange (Murraya exotica) 

47. Banana (Musa spp.) 

48 . Noronhia (Noronhia emarglnata) 

49. Ochroaia (Ochronia elhptica) 

50. Prickly pear (Opuntia vulgaris) 

51. Passion vine (Pasaiflora sp ) 

52 Avocado (Persea amoricana) 

53 Date palm (Phoenix dactylifera) 

54. Strawberry guava (Psidium eatteyanum) 

55. Sweet red and white lemon guavaH (Psidium guayava) 

56. Common guava (Psidium guayava pomtferum) 

57. Waiawi (Psidium guayava pynferum) 

58. Peach (Prunua persica) 

59. Nectarines (Prunua persica var nectanna) 

60. Apricot (Prunua armemaca) 

61. Plum (Prunus spp.) 

62 Pomegranate (Punica granatum) 

63. Apple (Pyrus spp ) 

64. Pear (Pyrus spp.) 

65. Sandalwood (Santalum fieycinetianum var littomle) 

66. Eggplant (Solami m melongena) 

67. Wi (Spondias dulcis) 

68. Natal plum (Terminalia chebula) 

69. Tropical almond or winged kamani (Terminalia catappa) 

70. BeBtill (Thevetia nerrifolm) 

71. Grape (Vitis labrusca) 
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THE SEASON’S EXPERIMENTS ON FIJI DISEASE, 1 
MOSAIC DISEASE AND SMUT OF SUGAR CANE 


by H. Athkrton Lee, MvooLoquH, Hur&au of Soimtrc, End Mariano (1. Mjoulla. A**i*Uint 
Pathdonitt, Bwrttqu of AftricuUvro 


The experiments upon these diseases in the past season have 
been in the main demonstration and corroborative tests rather 
than actual research, altho such tests at the same time have 
served to orient our knowledge. It seems desirable to place the 
results on record, to make them available at the present time to 
planters in the Philippines. 

FIELD EXPERIMENTS ON FIJI DISEASE AT CANLUBANG 

Experiments were first layed out (1) to determine the losses 
due to the disease, (2) to determine the extent of reproduction of 
the disease by the use of cane points from affected plants, (3) to 
determine the relation of physical soil conditions to the disease 
and (4) to obtain information if possible on the aerial methods 
of transmission of the disease. 

Experiment 1, plat 1, consisted of 8 rows, each of which was 
planted with cane cuttings from healthy stools alternating with 
cane cuttings from stools affected with Fiji disease. The plant¬ 
ing was made with the Luzon White variety on February 19, 
1921. 

Observations on the resulting plants were made three months 
later on May 18 and again October 11, about eight months after 
planting. The cane was cut in early November so that further 
observations were not possible. The observations in detail are 
shown in figure 1. 

1 In the experiments on Fiji disease we have had the close codperation 
and advice of Prof. Colin G. Welles, of the Plant Pathology Department, 
College of Agriculture, University of the Philippines. We wish to ac¬ 
knowledge our appreciation to Professor Welles. 
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SEASON'S EXPERIMENTS ON FIJI DISEASE 
Observation 3 months after planting 
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h Indicator a healthy stool 
f indicates stool affected with Fiji disease 


m Indicates stoul affected with mosaic disease, 
s Indicates stool affected with smut. 


" For the purpewe of determining data on Fiji disease stools affected with smut or mosaic 
disease will be computed as healthy plants 

Futnre J .—Diagram of Expeiiment I. plat 1, allowing results of planting 8 rows containing 
BO healthy points (H) alternating with 80 points from stools affected with FIJI disease, (F) 
Luzon While variety 

The results indicated in figure 1 may be summarized as follows 
in Table 1. 

Tabus 1.— Summary of the results of Experiment 1, pled 1 , with Luzon 
White vai'tcty, planting points from healthy cane alternating with 
points from stools affected with Fiji disease 



! Dlsaaaad stools 

Germination 

!-- | -- - 


| May 18 Oct. 11 

Number | Per otmt Per cent j Per cent 

71 88 76 

j 7 08 *1 44 

18 60 00 

1 78.91 100 00 

i 


From healthy imlnln ,. 71 88 76 J T 08 i »1 44 

From diseased points . . 18 60 00 j 78.91 | 100 00 

"The decrease in percentage of stools affected with hiJI disease is dua to tha dying of 
ths stools affected earlier in the season 

The experiment was duplicated in plat 2 with the Cebu Purple 
variety and the results may be summarized as shown in Table 2, 
Table 2. — Summary of the results from Experiment 1, plat Jt, with Cebu 
Purple iwnety, planting points from healthy cane alternating with 
points from stools affected with Fiji disease 


Germination 


Dliauad stools 
i May 18 ' Oct. U 


From healthy points... 
From dlssassd points.. 


AvifiAcr flrr sent \ Per cent Aromi 
-! 63 <6.00 00.00 00.00 

47 41 B 66.89 100.00 
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The stunted cane from diseased points alternating with the 
healthy cane from healthy points is shown in the photograph, 
Plate 1, which also shows the entire failure of affected stools to 
form cane. 

Plats 3 and 4 of this experiment were intended to demonstrate 
more graphically to the planters the loss from the disease. In 
plat 3, six rows were planted entirely with points from stools 
affected with Fiji disease, while six rows adjacent were planted 
entirely with cuttings from healthy cane. The variety in this 
plat was Luzon White. The results are shown in figure 2. 

The results shown in figure 2 may be summarized as follows 
in Table 3. 

Table 3. —Summary of the result* of plat S, Experiment J, vnth Luton 
White variety, planting point* from healthy cane »n rows for corn- 
parieon with adjacent rows of cane points from stools affected with 
Fiji disease 


I From healthy point*. 

i From dls—d points. 

i 




DU—sad a tools 

Germination 

- 




May K 

Oct. 11 

Number 

Prr cent 

Per oent 

Psruent 

71 

56 16 

5.61 

6.68 

60 

50 00 

98.38 

100.00 


The experiment in plat 3 was duplicated with the Cebu Purple 
variety in plat 4. The results with this variety in plat 4 are 
summarized in Table 4. 


Tabu 4. —Summary of the results of plat l, Experiment 1, vnth Cebu 
Purple variety , planting points from healthy cane \n rowu for com¬ 
parison with adjacent rovis of cane points from stools affected with 
Fiji disease 



Germination 

DU—aid stools 

From b—lthy points . _____ _ __ 

May 16 

Oct. 11 

Number 

66 

47 

/Vr cent 
55.00 
ao.ia 

flw sent 
0.00 
78.71 

Pur cent 
0.00 

U.8S 

From dla—sad points_-..... 




The results in plats 3 and 4 were very striking and constituted 
an impressive demonstration of the losses resulting from Fiji 
disease. A photograph of the results in plat 4 is shown in 
Plate 2. 

CONCLUSIONS 


The apparent conclusions from these experiments are: (1) Hie 
germination of points from affected canes is much poorer 
that of points from healthy stools; (2) the disease is transmitted 
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by cane cuttings or, in other words, cuttings from an affected 
stool will result in a large proportion of cases in diseased stools; 
(3) the occurrence of the disease is not directly connected with 
any peculiar physical condition of the soil, but may be made to 
occur at will, in any type of soil, by using cuttings from affected 
plants; (4) cuttings from diseased stools result in a total loss, 
in that they either fail to germinate, or the resulting plants die 
shortly after germination, or the stools which ultimately survive 
yield no cane whatsoever. None of the alfected plants in this 
experiment yielded any cane whatsoever; (5) the spread of the 
disease from affected plants to adjacent healthy plants was sur¬ 
prisingly low throughout the season, only 3.46 per cent of all 
points from plants from healthy stools becoming affected. 

The results of these experiments should mean to cane planters 
that the losses experienced from Fiji disease are largely due to 
the use of points and cuttings from diseased stools and that such 
losses may be minimized by careful instruction to the seed 
cutters. 

The experiments will continue and lie enlarged upon during 
the coming year. 

FIELD EXPERIMENTS ON MOSAIC DISEASE AT CANLUBANG 

Experiment 2 of thiB series was intended to determine: (1) The 
extent of transmission of mosaic disease by points and cuttings; 
(2) the extent of losses on the native varieties due to this disease; 
and (3) to throw some light possibly on methods of transmis¬ 
sion of the disease other than by cane points and cuttings. 

Plats 1 and 3 of this experiment each consisted of 8 rows, each 
row being planted with cuttings obtained from healthy stools 
alternating with cuttings obtained from stools affected with 
mosaic disease. 1 The planting in plat 1 was made with the 
Luzon White variety on February 19, 1921. 

The results are shown in the diagram following, figure 3. 


Observation made 3 month* after planting 



__ _ indatonnlnabl* ■tool *nd d mi not onter 

into computations. 


1 The idea of alternating the healthy with the diseased cuttings in the 
row Is that of Dr. L. O. Kunkel of the experiment station, Hawaiian 
Sugar Planters' Association, who kindly consented to the repetition of 
this idea in experiments in the Philippines. 
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h indicate* a healthy cane stool 
f indicates ft stool affected w ill) Fiji disease 
m Indicate* stool affected with mosaic disease 
d indicate* a stool which is dead 

huure t —Diagram of Exjh riment 2, plat !, showing ruaull* of planting of 8 rows oontaln- 
ing 80 healthy point* (H) alternating with 80 mosaic point*, (M; Luton White variety 

These results may be summarized and shown in tabular form 
as in Table 5. 

Tablk 5. —Summary of the >e suits of plat J, Ecpei intent J, with Luzon 


White variety, plant my point* ft am 
point h from mosaic affected cane 

healthy 

cant alt emu tiny with 


^ Dwutwd stools 

t Termination 

i ■ May 18 ( Oct 11 

From healthy point* .- 

From diseased points . _ 

| <\ U Wt/»7 

1 fri 

1 31 

1 

M r i rut 1 for cent for cent 
flb 25 1 S.93 i 3-93 

GS 76 07 91 ' 98 00 


The experiment was duplicated in plat 3 with the Cebu Purple 
variety and the results may be summarized as shown in Table 6. 

Table 6 —Showing the results fiam plat 8, Experiment 2, with Cebu 
Purple variety, planting pomts from healthy cane alternating with 
pmnts from mosaic affected cane. 


1 

[ 



’ 

Diseased stool* 

1 

(termination 


- - 1 




May IB 

Ocu 11 


Number 

for cent 

for cent 

for cent 

From haaitby points •- . 

60 

76 00 

6 46 

1 47 

From diseased points. . - 

48 

60 00 

84 74 

100.00 

_ 

♦ 

_ 

_ „ 

_ __ 


Figure 3 and Tables 5 and 6 indicate the remarkably small 
amount of the spread of the disease to adjacent healthy stools 
under the conditions of the experiment. 

Plats 2 and 4 of the experiment were intended to demonstrate 
more graphically to the planters the losses from the disease. In 
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plat 2 of this experiment, six rows were planted entirely with 
cuttings from stools affected with mosaic, while six rows ad¬ 
jacent were planted entirely with cuttings from healthy cane. 
The variety in this series was Luzon White. The results are 
shown in figure 4. 

These results may be summarized and tabulated as follows 
in Table 7. 


Table 7.—Summary of the results of plat 2, Experiment 2, with Luzon 
Whit* variety , planting poxntn from healthy cave xv comparison with 
points from mosaic affected cane 




Dffleaaed stool* 


Germination 

May 16 

Oct. 11 

From healthy point* . 

From diseased point*.. . 

Numbrr j Par cent 
69 | 67 50 

68 1 68 66 

i*ti tmi 

4 64 

100 CO 

Ptr ernl 

1 49 

100.00 


This experiment in plat 2 with Luzon White variety was 
duplicated in every detail with the Cebu Purple variety in 
plat 4. The results from plat 4 may be summarized and tab¬ 
ulated as follows in Table 8. 

Table 8 —Summary of the results from plat 4. Experiment 2, with Cebu 
Purple variety, planting points from healthy cane in comparison with 
points from mosaic affected uive 


I From healthy points .. 

| From dlaeatad pod at*...... 


Germ in* lion 


Nuvtkrr 



Ptnr cent 
68.88 
49 16 


D)*ea*ed stool* 

May 18 I Oct. 11 

JTVr miU I Per rent 
9 ST I 4 <1 
S3 06 | ion. 00 


Mosaic diseased stools, even if affected when young, usually 
make some growth, and affected stools are consequently not a 
total loss. It was expected to make weighings from the dif¬ 
ferent plats, therefore, in order to obtain definite data as to 
the amounts of the losses. The cane in the plats, however, 
unfortunately was cut before the completion of the experiment, 
so that such data were lost. During the growing season, how¬ 
ever, the differences in size were very definite and are to 
some extent shown in the photograph in Plate 15 of this num¬ 
ber of the Philippine Agricultural Review, 


CONCLUSIONS 

These experiments, mainly for the purpose of field demonstra¬ 
tion, show: (1) That germination of cane points from stools 
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affected with mosaic disease is usually slightly poorer than is 
that of points from healthy cane; (2) that the disease may be 
produced at will on any soil, irrespective of drought, by planting 
points from affected stools; (3) the experiments corroborate the 
findings in Java, Hawaii, and Porto Rico, that cane points and 
cuttings from diseased Btools will reproduce the disease in a large 
percentage of the resulting plants, usually 100 per cent; (4) an 
unexpected result of considerable practical importance to the 
planter also is the very small amount of transmission of the 
disease from diseased to healthy stools during the past season, 
under the Canlubang conditions. Although these results seem to 
indicate that mosaic disease is perpetuated almost entirely by 
carelessness in selecting the seed, repeated experience under 
various seasonal conditions will be necessary to warrant the 
apparent conclusions from these experiments, that insect and 
other possible methods of aerial transmission are such minor 
factors in the disease transmission; (5) it is evident also that in 
the course of the season a small proportion of the plants may 
grow out of the disease to such an extent that the leaf symptoms 
are no longer visible, 

FIELD EXPERIMENTS ON SUGAR CANE SMUT IN MANILA 

Experiment 4 of this series waB intended (1) to determine 
the extent of transmission of the disease by points and cuttings; 
(2) to indicate the loss due to smut to the planters; and (8) to 
determine possibly the extent of other means of transmission 
of the disease. 

Because of the limited area of ground available, the experi¬ 
ment was necessarily on a small scale in Manila, altho it was 
repeated on a plantation scale at Canlubang. Because of its 
extreme susceptibility to cane smut, the Uba variety, which iB 
grown extensively for forage, and to some extent for sugar pro¬ 
duction in Pampanga Province, was employed in this experiment. 

Plat 1 of this experiment consisted of two rows, each planted 
with 12 cuttings from healthy cane. Plat 2 consisted of two 
rows, each row planted with 12 cuttings from diseased cane. 
Plot 8 consisted of two rows, in each row 6 cuttings from healthy 
cane being alternated with 6 cuttings from diseased cane. Plat 
4 consisted of four rows planted with cuttings from healthy 
cane soaked in the same water and same receptacle with cuttings 
from diseased cane. All plantings were made on April 30,1920. 
The first and last observations of the resulting plantings are 
shown as recorded in figure 5. 
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Figure S ,—Diagram of experiment 4 of augar cano si nut *erh*, showing results of planting 
cutting* from stool* affected whh nmul ns compared with cutting* from health) stooU, 


These results after 6 months, at the beginning of the dry 
season, may be summarized as follows m Table 9. 


Table 9. —Summaty of the results of experiment 4 \e\tk Via cane in Ma¬ 
nila, planting point# from healthy stools in comparison with point* 
from smutted stools, and with points from healthy cane exposed to 
infection in the soaking process 


I 


I Prom hoalthy cutting*... 

i From snout cutting*- . __ 

i From healthy cutting* noaked with auiut cutting* 


l 
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Smut affected 
Htooln 


June 6 | Nov 3 


Number 

36 

21 

48 


Her c*mt 
97 22 
68 38 
100 00 


f\r cent Per rent 
0 00 2.84 

23 80 , M 21 
0 00 . 8 33 


As a demonstration of the injury resulting from the use of 
cuttings from affected stools, this experiment was very effective. 
A photograph of the experiment is shown m Plate 3. There 
was no yield of cane from plat 2 as compared with a normal 
yield from the healthy cane, plat 1. The experiments will be 
carried over into the first ratoon crop. 

The experiments at Canlubang consisted of four plats, two 
of which were planted entirely with cane points from stools 
affected with smut, while two plats lying adjacent were planted 
entirely with cane points from healthy stools. The results of 
the experiments may be summarized as follows in Table 10. 
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Table 10 — Showing results of experiment 2 with Vba cane at Canlubang , 
planting points from healthy cane tn comparison with points from 
cane affected with smut. 



Germination 

Smut affected 

Number 
of stools 
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Oct. 11 
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88.80 
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■ There wm no yMd of cans whatsoever from then* 7 stools, *1] growth Mng tn the form 
of the whipe characteristic in emitted cane. 


CONCLUSIONS 

These experiments show (1) that germination of cane points 
from stools affected with smut is decidedly poorer than is that 
of points from healthy cane; (2) points or cuttings from stools 
affected with Bmut reproduce the disease in a high proportion 
of cases; (3) there is no cane yield from planting points or 
cuttings from stools affected with smut; (4) in the six months 
duration of the experiments the spread of the disease into the 
healthy stools was very slight, only 0.75 per cent of the stools 
from healthy points showing the disease. These results are 
hardly representative, however, since it would have been more 
desirable to carry the experiments throughout the whole season; 
(5) points from healthy cane allowed to soak in the same 
receptacle with cane from smutted stools showed 8.83 per cent 
of the resulting cane plants to be affected. This is apparently 
one method of the spread of the disease. 

The apparent conclusion for the cane planters who wish to 
continue to grow susceptible varieties is that selection of seed 
points only from healthy stools is essential in order to avoid loss 
of cane from cane smut. 
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FIJI DISEASE OF SUGAR CANE IN THE PHILIPPINES 


By H. Athmton Lee, Coun G Wteujra, and Marian u G Mrdalla, Jr am. the Bureau of 
Seio mi, Collage of Agriculture, end Bureau of Agriculture, mpoetivelg 


INTRODUCTION 

The present publication is intended for the main purpose of 
acquainting Hie sugar planters of the Philippines with the ap¬ 
pearance of Fiji disease of cane, its possibilities in decreasing the 
cane crop, and such knowledge as is available as to its cause, 
methods of transmission and prevention. Photographs are pre¬ 
sented in detail to aid the planter in identifying the disease. 
Although the publication is primarily for the cane planters of 
this country, it is possible, inasmuch as Fiji disease is not 
known in many of the other cane growing countries, that these 
photographs and information may be of value in such other 
countries, aiding in the recognition, and maintenance of their 
fields free of the disease. 

A large portion of the available knowledge concerning this dis¬ 
ease is due to the studies of Dr. H. L. Lyon of the Experiment 
Station of the Hawaiian Sugar Planters’ Association. Cane 
planters in the Philippines owe much to Dr. Lyon and the Ha¬ 
waiian Sugar Planters’ Association for the contributions to the 
knowledge of this disease. 

HISTORY OF THE DISEASE 

Fiji disease was made known to American cane growers by 
Mr. Muir of the Hawaiian Sugar Planters’ Association in letters 
from Fiji published in the Hawaiian Sugar Planters’ Record in 
1910. The disease was subsequently found in New Guinea and 
Australia and is believed to have originated in New Guinea. 

The disease was mentioned m the Philippines for the first 
time, in the Annual Report of the Director of Agriculture for 
1919 and was said to be present in Mindoro. Professor Reinking 
apparently not aware of this report was of the opinion in the 
November 1920 Sugar News that Fiji disease was not present 
in the Philippines but this was a mistake as pointed out by 
Medalla and Reyes in the Philippine Farmer in January 1921. 
They reported their observations of the disease as observed at 

413 



414 


PHILIPPINE AGRICULTURAL REVIEW 


Mindoro and also in Laguna and Batangas Provinces. Reinking 
in a later article reported his finding the disease in the Philip¬ 
pines, corroborating the report of the Director of Agriculture 
and the findings of Medalla and Reyes. 

In 1920, a survey of the cane fields of the south of Occidental 
Negros showed no Fiji disease present. In September, 1921, 
Lee and Kopke found Fiji disease well distributed throughout 
northern Negros, but apparently not of long duration in that 
region. The disease is apparently spreading from north to south 
rapidly. In August, 1921, specimens were received from Mr. 
Eustacio Villanueva in Zamboanga, Island of Mindanao, which 
were identified by the senior writer as Fiji disease. It appa¬ 
rently is not yet widely distributed in Mindanao. 

It is apparent that Fiji disease has a strong foothold and a 
fairly wide distribution in the Philippines. Circumstantial evi¬ 
dence would point to the introduction of the disease into this 
country on cane cuttings from Australia or the other countries 
affected. 

DESCRIPTION OF THE DISEASE 

The gross effects of the disease are a stunting of affected stools 
of susceptible varieties; such stunting is shown in the photo¬ 
graphs in Plates 4 and 5. The cane has much the appearance 
of a stool the top of which has been bitten off by a horse or 
carabao or other animal. There is also an abnormal production 
of shoots from the upper eyes of an affected cane, which give 
a bunchy appearance, shown in Plate 6. Closer examination 
shows the leaves to be stunted, usually shorter and blunter than 
normal leaves, and in old cases much narrower. Always asso¬ 
ciated with Fij i disease, are small elongated galls running longi¬ 
tudinally with the leaf, usually on the under surfaces. Usually 
these galls are more numerous on the lower portion of a leaf 
nearest the cane than towards the tip. The galls may be infini¬ 
tesimal in size or as large as several centimeters in length. 
Such galls are shown in Plates 7 and 8. The galls are not always 
present in new cases but are always found in well developed cases; 
their presence indicates very definitely the presence of Fiji 
disease. A well infected cane is brittle and breaks much more 
readily than a healthy cane. The appearance of the disease is 
best obtained by individual demonstration, although the photo¬ 
graphs accompanying this brief description will aid considerably 
in the identification. 

THE CAUSE OF THE DISEASE 

Many theories have been ascribed by growers as the cause of 
the disease, among them poor soil conditions, poor aeration of 
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the soil, gravel underneath affected plants, too much humus, 
too little humus, and similar opinions. These theories are all 
rather definitely disproven by our experiments which have shown 
that the disease will occur in any type of soil, if affected cane 
points are planted, while if healthy cuttings are planted along¬ 
side the affected ones in identical soil, they will come up healthy. 

Dr. Lyon was the first to point out the presence of small 
bodies in the galls of the disease; these bodies are regarded as 
forms of a microscopic organism, a fungus somewhat similar 
to what is known as Pluxnw/hopkora braxtncae. By comparison 
with other completely proven diseases, the indications are very 
strong that these are living parasitic bodies and with a very 
intimate connection with the disease Other than these bodies 
as living parasitic organisms, there is no plausible theory explain¬ 
ing the disease. Investigations are at present being carried on 
which will add to the understanding of the cause of the disease. 

Field evidence in Negros very strongly indicates transmission 
of the disease from plant to plant, although the agent or carrier 
of the infection is not definitely known. Methods for adrial 
transmission might be wind, rain, insects, birds or some such 
agency. 

In addition to aerial infection, it is clearly demonstrated that 
the disease is transmitted by cane cuttings taken from an affected 
stool. In other words, cane points from an infected plant will 
reproduce diseased stools This has been described in detail 
in another paper. 

LOSSES DUE TO THE DISEASE 

It is desirable that cane planters should have a clear under¬ 
standing of the nature of losses due to diseases. The history 
of plant diseases shows only a very few devastating diseases; on 
the other hand, there are hundreds of less noticeable diseases 
which, although they do not entirely destroy the crop, reduce by 
a small percentage the normal yield of crops. Fiji disease is in 
many cases a devastating disease; a stool of cane affected with 
the disease is a total loss There is a very prompt cessation of 
growth when a stool is affected; a young stool when affected 
forms no cane whatsoever but becomes a bunch of numerous 
small shoots like a clump of grass There are instances where 
entire fields have been entirely destroyed due to Fiji disease, 
causing not only a total loss of cane, but the total loss of all labor 
and capital invested in preparing the land. The effects of Fiji 
disease may be judged from the photographs in Plates 5, 9, 10, 
and 11. 
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Commonly, however, Fiji disease does not attack all stools and 
therefore does not entirely destroy all Hie crop; the yield is re¬ 
duced according to the number of stools attacked. One planta¬ 
tion manager has estimated losses due to this disease on his plant¬ 
ation to amount to 25 per cent. Even were this estimate to be 
exaggerated, the loss if but one half of the estimate would be 12 
per cent. Another instance may be cited; although Negros is ap¬ 
parently a newly infected province, in a field there, an actual 
count revealed a complete Iobs of 10J per cent of the stools. 
These losses are just as tangible in the field as in the ware¬ 
house. In average years, a yield on a planter’s investment is 
not much greater than 10 per cent, often less than that. In 
other words, such a disease may create the difference between 
profit on the year’s crop, and loss. 

Another cause of loss from the disease is the prevention of 
ratooning. It is very difficult to raise ratoon crops in the 
presence of this disease by the methods at present in vogue. 

Cane production is a highly organized industry, probably 
as much so as any agricultural industry. Competition between 
sugar producing countries is now very keen. Any country 
whose sugar industry is throwing away 10 to 25 per cent of 
their output, must either be eliminated from the competition 
or make up their losses by exploiting their labor. The latter 
course is not advantageous to the country. 

These statements apply not only to losses due to Fiji disease, 
but to losses from other diseases, such as cane mosaic, cane smut 
and insect injuries, such as top borer. These diseases should 
be minimized if the Philippine industry is to compete with 
countries such as Hawaii, Cuba, Porto Rico, and Argentina, 
which, in many cases, do not have these diseases or else are 
controlling them. 

METHODS OF REDUCING THE LOSSES FROM FIJI DISEASE 

(1) Fiji disease is transmitted from crop to crop, largely 
by cuttings taken from affected plants. It is obvious that by 
selecting cane points from healthy stools the disease will be very 
largely minimized. It is essential in such a campaign that 
every hacendero familiarize himself with the disease, and then 
carefully instruct hiB cane cutters in the symptoms of the 
disease. Only by careful instruction can the work of seed 
selection be accomplished, yet such careful instruction is one 
of the highest yielding investments in Philippine cane fields. 
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(2) There is some variation in the susceptibility of cane 
varieties to this disease. Badilla cane in the experience of Dr. 
Lyon, and in our experience, is less susceptible than many of 
the other varieties. It has the advantage moreover that when 
affected, the symptoms of the disease are obvious and cane 
cutters are thus very much aided in discarding affected cane 
points. Badilla cane is one of the most widely planted canes 
in Australia and its acreage is also being very greatly increased 
in Hawaii. As a sugar producer, it is an apparently better 
cane than the Negros Purple cane, now generally planted in 
Negros. Work is being continued to find other resistant va¬ 
rieties. 

(8) Hacenderos who do not have the disease as yet should 
plant only from cane points from their own fields or from 
fields of other hacenderos where there is no disease. 

1*8*16-8 



MOSAIC DISEASE OF SUGAR CANE IN THE PHILIPPINES 


By H. Atherton Lkk and £ W Kopkb 
OJ the Bureau of Srwnrr and VhUippin « Sugar Central* Agency, re$pectiv*ly 


The present publication is intended to describe and illustrate 
the disease of sugar cane known as mosaic or yellow stripe so 
that cane planters may easily recognize it. Data are also given 
to show the distribution, losses due to this disease in the Philip¬ 
pines, and such measures as may aid in its prevention. 

HISTORY OP THE DISEASE 

Yellow stripe or mosaic was first described from Java some 
fifteen or twenty years ago. A number of valuable publications 
concerning this disease have also emanated from the Hawaiian 
Islands since 1911. In 1915 a disease appeared in Porto Rico 
which became known as mosaic disease and which Dr. H. L. Lyon 
of the Sugar Planters' Experiment Station in Honolulu, later 
showed to be identical with the yellow stripe disease of Java 
and Hawaii. The disease iB now known also from Argentina, 
Fiji, Australia, New Guinea, Cuba, Egypt, and Louisiana. The 
first observation of yellow stripe disease in the Philippines was 
made by Dr. H. L. Lyon in his visit here about 1910 or 1911. 
Mention of the disease in the Philippines is also made in 
a quotation from Dr. Lyon in the Annual Report of the Insular 
Experiment Station of Porto Rico for 1919. Reinking in the 
December 1920 Sugar News apparently was not aware of the 
presence of the disease or of the literature since he advised 
against the importation of the disease. Lee and Medalla an¬ 
nounced the presence of yellow stripe or mosaic disease in Rizal, 
laguna, and Batangas Provinces in October, 1920; it was rather 
common in these provinces. Cases of the disease have been 
observed in Bulacan and Pampanga, but it is much less common 
there at the present time, although it is probably spreading. 
Lee and Kopke in the Sugar News for December, 1921, des¬ 
cribed the presence of mosaic disease very commonly through¬ 
out the Binalbagan, Isabela and La Carlota and Maao districts 
of Occidental Negros. Although it was much more rare at 
418 
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Bacdod, Taliaay, and Silay, it is probably spreading there 
gradually at the present time. No cases of the disease were 
observed at Victorias, Manapla, or Cadiz at that time. 

DESCRIPTION OF THE DISEASE 

As with other plant diseases an individual demonstration in 
the field can acquaint a cane grower with this disease in a 
few minutes, whereas with a written description it is much 
more difficult to achieve results. 

Mosaic disease is most readily recognized by a pattern upon 
the leaves of affected plants. This pattern consists of yellow 
or pale green blotches or irregular streaks distributed through¬ 
out the normal green of the leaf. The blotches are more 
often pale green than yellow and in many cases only close 
observation can distinguish these pale areas on the leaf. Plates 
12 and 13 illustrate the appearance of this disease on Cebu Purple 
and Louisiana Striped varieties. 

On badly affected plants symptoms are also exhibited on the 
cane itself. On yellow varieties a mottling or streaking with 
a green or pinkish color will be apparent; on purple varieties 
a mottling with yellowish or grayish white streaks. Such effects 
on the cane are shown in Plate 14. 

The effect of the disease as a whole upon the cane is to give 
it a yellowed appearance An affected field in a district of nor¬ 
mally firrowing cane can be distinguished at a considerable 
distance by its yellowed appearance. In very few cases are 
affected canes completely killed; the effect of the disease is to 
stunt the cane. This is shown in Plate 16. Not only is the 
lenfirth of the cane affected but the diameter of cane is much 
reduced by the disease. This is shown in Plates 14 and 16 (a). 
The whole effect is to cut down the yield of the cane and in that 
way cut down the yield of sugar. In a few cases, on very sus¬ 
ceptible varieties, growth of the cane is entirely stopped; such 
canes are shown on Yellow Caledonia cane in Plate 16(b). 

The disease seems to be cumulative and in our experience 
increases with each ratoon crop. 

KNOWLEDGE CONCERNING THE CAUSE OF THE DISEASE 

It has been shown by experiments in the United States that 
aphids reared on healthy cane, placed on mosaic cane, and 
then placed again upon healthy cane will transmit the disease 
from the affected to the healthy cane. In other words, mosaic 
disease has been shown to be infectious by means of insect 
carriers. 
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It has also been shown In Java, Hawaii, the United States 
and, later, here in the Philippines that seed points taken from 
affected plants will give rise to affected plants, while under 
identical soil and climatic conditions seed points from healthy 
canes will give rise to perfectly healthy stools. The disease 
then is transmitted from crop to crop by cane points as well 
as possibly by insects. 

As to the infectious agent, although much work has been 
done in Java, Hawaii, and the United States in attempts to 
discover the nature of such an agent, such work has so far 
failed to reveal an organism connected with the disease. Never¬ 
theless, with constantly improving methods and application, it 
is probable that the infectious agent will soon be recognized 
and even isolated. 

LOSSES DUE TO THE DISEASE 

As pointed out previously, it is only in very rare cases that 
mosaic disease entirely kills the cane. The effect of the disease 
is to lessen the growth of the cane; such effects are exhibited 
differently on the several cane varieties. For instance, the 
stunting of the variety D-1135 by this disease is very slight; 
the stunting of the variety Cebu Purple is rather marked; while 
such varieties as H-109 and Yellow Caledonia are severely 
stunted. Yellow Caledonia, in our experience, has the pecu¬ 
liarity, however, of being not commonly infected in the Held; 
when it is infected, however, the stunting is very pronounced. 

Losses on Cebu Purple variety here in the Philippines may 
amount to 20 per cent. Doctor Lyon has shown in Hawaii 
that losses may vary from 0.5 per cent to as high as 46 per 
cent, depending on the variety. Work is being continued to 
determine more carefully idle amounts of loss in this country. 

CONTROL OF THE DISEASE 

The disease is being perpetuated in the Philippines by the 
failure of cane cutters to recognize it and, consequently, by 
the use of cane points from affected canes. Such cane points 
result in stools of cane affected with mosaic disease, which 
then serve as sources for the dissemination of this disease 
by insect carriers to the other healthy cane stools. It is obvious 
then that the first step in the prevention of the disease is to 
select cane points from healthy stools only, and avoid those 
affected with mosaic disease. This measure will therefore 
depend upon careful instruction to seed cutters. By the en¬ 
forcement of this measure alone the disease may be very much 
minimized. 
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A few hacendcros, however, will find themselves with no 
healthy stools available, their whole fields being 1 affected with 
mosaic disease. Such planters should buy cane points from 
hacenderos whose fields are entirely free from the disease. 

As previously mentioned, there are wide differences among 
varieties in regard to susceptibility. Hacenderos may plant 
the variety D-1185, and even Yellow Caledonia, if the points 
of such varieties come from fields of unaffected cane, and feel 
assured that the spread of mosaic disease into such varieties 
will be slight, or at least slow. The Japanese forage canes 
known as Uba, Zwinga, etc., are immune to the disease; although 
very poor sugar producers, they have been used for sugar 
production in Porto Rico to some extent because of their im¬ 
munity. It does not seem necessary at present, however, for 
Philippine planters to resort to such Japanese forage varieties. 



OBSERVATIONS ON PREVIOUSLY UNREPORTED OR 
NOTEWORTHY PLANT DISEASES IN 
THE PHILIPPINES 


Bp H At n dpt oh Lot 
Mvcoto0i*t t Bureau of Sctono* 


It is necessary, in preventing the introduction and spread 
of plant diseases by plant quarantine regulations, to have an 
exact knowledge of the occurrence and distribution of the 
diseases already in the Philippines. The study of plant diseases 
having been so recently organized here, very little information 
as to the occurrence and extant of these troubles has been 
available. However, some knowledge has been accumulating 
which it seems advisable to place on record at this time. This 
paper does not make any pretense of giving a detailed de¬ 
scription or the methods of control of these diseases; only a 
very slight amount of detailed data on such control methods 
is available at the present time. 

The information of the occurrence of these diseases in several 
cases may be of interest also to students of plant diseases in 
other countries. 

CITRUS DISEASES 

Psorosis or California scaly back .—This disease, the cause of 
which is as yet unknown, occurs upon trees of the sweet orange, 
Citrus sinensis, thruout Laguna, Batangas, and Rizal Provinces, 
and has also been observed in Basilan.and Davao. It is ap¬ 
parently of long duration in the Philippines and is the cause of 
a great deal of Iobs to the growers of sweet oranges. It has 
not previously been reported here. 

Florida scaly bark or nail head rust .—This disease has been 
found in Batangas Province upon trees of the sweet orange. 
Citrus sinensis, but does very little injury. It has not been 
observed in the southern islands yet, altho observations there 
have been limited. This is the first report of the disease from 
this country. 

Foot rot .—This disease, reported to be due to the fungus 
Phytophthora terrestria, has been observed in Bataan, Laguna, 
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and Batangas Provinces. Next to psorosis, it is probably the 
worst disease of citrus trees in oriental countries. It has 
been observed most seriously on seedling trees of the sweet 
orange and treeB budded upon sweet orange stock. 

Bark rot .—This disease, the cause of which is as yet unknown, 
has been observed upon trees of the Mandarin orange, Citrus 
nobtlis. It is very serious in the Philippines, ranking next to 
psorosis and foot rot in importance. There is evidence which 
would indicate that bark rot is an introduced disease from 
China, being brought in here probably since the days of Amer¬ 
ican occupation. 

Altho the opportunity has never been permitted of carrying 
on spraying experiments against this disease particularly, some 
interesting results were apparent after a series of spraying 
experiments intended primarily for the prevention of citrus 
canker. One year after the conclusion of the citrus canker 
experiments at Lamao, Bataan, bark rot was found affecting 
six trees distributed in our three unsptayed plats. Not u 
single case of bark rot could be found in the'five plats which 
had been sprayed with fungicides These results, altho net 
constituting careful experimental data, nevertheless are an in¬ 
dication that spraying would prevent or minimize the disease 
The injury resulting from bark rot is shown in the photograph, 
Plate 17 

Pink disease .—This disease caused by the fungus, Corticium 
8almonicolor, has been observed in Bataan, Rizal, Laguna, and 
Batangas Provinces. A specimen has also been sent in from 
Surigao, in Mindanao It is very serious m the highly culti¬ 
vated groves, but is not found so commonly in the groves which 
are uncared for. In orchards where preventive measures are not 
practiced, this disease can be much more serious than psorosis. 
The injury resulting from the disease is shown in Plate 24. 
The control of the disease is very simple, as shown in experi¬ 
ments by Lee and Yates, reported m the Philippine Journal 
of Science for June, 1919; it therefore need not be regarded 
as seriously as psorosis, foot rot, or bark rot. Pink disease 
is also serious on cacao, coffee, rubber, acacias, and many other 
economic host plants. 

Citrus canker .—This disease, caused by the bacterial organ¬ 
ism, Pseudomonas citri, is now very nearly distributed thruout 
the entire Philippines. It is not serious here inasmuch as the 
varieties grown are largely resistant species. Occasionally, in 
a dooryard tree, a susceptible variety will be partially defoliated 
and the fruits badly blemished. Prevention of this disease in 
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the Philippines is best accomplished by the planting of resistant 
varieties. A list of resistant varieties has been given by Lee 
in the Philippine Agricultural Review for the third quarter, 
1918. 

Citrus canker is not indigenous to the Philippines and may 
be classed as an introduced disease, probably from China, altho 
the initial introduction must have occurred in years past. 

Wither tip of limes caused by the fungus Gloeosporium limet- 
ticolum .—This has been observed in Bataan and Batangas Prov¬ 
inces. Limes are not commercially grown here, however, and 
the disease is therefore not serious. This disease has not been 
previously reported from the Philippines. 

Wither tip of grapefruit, and sweet orange trees .—This dis¬ 
ease, caused by the fungus, Colletotriehum gloeosporioides, has 
been observed in Bataan, Laguna, and Batangas Provinces, but 
never causing senous injury. 

Mottled leaf of citrus .—This disease which is considered phy¬ 
siological and nonparasitic, has never been observed by the 
writer upon seedling trees in the Philippines. It is very serious 
here, however, on trees budded upon pummelo stock. 'It causes 
no extensive injury at the present time, inasmuch as seedling 
trees are grown for the most part. Upon budded trees the 
disease may be easily avoided by the use of the proper stocks, 
as pointed out by Lee in the Philippine Journal of Science for 
January, 1921. 

Greasy spot .—This disease, the cause of which is unknown, 
has been observed very commonly in the Philippines. 

Sooty mold, a black surface fungus, Meliola species, is common 
in all citrus-firrowing provinces following the attacks of insects 
giving off honey dew. It is very rarely important in this 
country. 

DISEASES OF THE BANANA PLANT (MUSA SAPIENTUM) 

Banana unit .—This disease caused by the fungus, Fusarium 
cubense, was found in Laguna and Batangas Provinces in June, 
1920. It had not been previously reported in any place in the 
Philippines. It has also been observed in Occidental Negros 
and is probably well distributed thruout the country. It is 
sporadic in occurrence and will affect one plantation and escape 
many near-by plantations of the same susceptible variety. Af¬ 
fected plantations are not numerous but are very seriously hit 
when once affected. Mr. F. B. Serrano who has done the field 
work on this disease, reporte it attacking chiefly the Latundan 
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variety which is the most popular variety in central Luzon. 
There are several varieties which appear resistant. The dise as e 
has not been previously reported in Philippine literature. 

Banana heart rot.—This disease causes a rotting 1 of the ter¬ 
minal bud which extends down through the central cylinder, 
causing it to become black and giving off a disagreeable saline 
odor. To the writer's knowledge it has not been described as 
yet from other countries. It is quite common but does not cause 
extensive injury. The pseudostem may be cut off below the 
limits of infection and new suckers which arise are usually 
free from the disease. We have found it in practically all 
provinces of Luzon where bananas are grown 

Banana freckle .—This disease caused by the fungus, Phoma 
musae, was first described from the Hawaiian Islands, where, 
from its limited occurrence at first, and subsequent distribution, 
it was believed to be a disease of recent introduction. It was 
first found in the Philippines in Laguna Province and subse¬ 
quently in Rizal, Batangas, Bataan, and Occidental Negros. In 
Mindanao and Sulu it has also been found to be widely dis¬ 
tributed. It occurs on many varieties of bananas, including 
the Latundan, the wild banana, Pacol, and abaca plants. Be¬ 
cause of its wide distribution in this country and the occurrence 
on our indigenous host plants in isolated parts of the country, 
it would appear as if the disease is of very long duration 
here and even indigenous, and it is quite possible that it was 
introduced into Hawaii from here 

The disease results in serious losses on the commercial varieties 
of bananas in the Hawaiian Islands since it causes an unequal 
ripening of the fruits in the bunches and also a blemish on the 
fruit. In thiB country, since bananas are not grown for ship¬ 
ping and unequal ripening causes no harm, it is not greatly 
important at the present time. Its appearance on fruits is 
shown in Plate 18. 

DISEASES OF THE ABACA PLANT (MUSA TEXTILIS) 

Abaca heart rot .—This disease is similar to banana heart rot 
just described, but much more prevalent. It is not a devastat¬ 
ing disease by any means but takes a small percentage year 
after year from the total production of hemp. Inoculation 
experiments have shown it to be due to a fungus upon which 
we have not yet reported. The disease has been reported from 
the Provinces of Laguna, Cavite, Albay, and Davao. A root rot 
of n b W Mt also exists, usually following the attacks of the root 
borer, Cosmopolites species. No studies have been made on this 
trouble us yet. 
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Several leaf spot diseases occur which cause little injury. 

Maraemius root rot .—A root disease of abaca plants resulting 
m the death of the plants is occasionally seen in Cavite Province. 
Associated with the disease are occasionally seen fruiting 
bodies of a fungus of the genus Marasmiiu. The disease is 
not widespread and causes very little loss. It has not been 
reported previously. 

A DISEASE or SISAL AND MAGUEY (AGAVE SPECIES) 

Anthracnoee .—The disease caused by the fungus Colletotri- 
chum agaves was first observed in May, 1921, in La Carlota, Oc¬ 
cidental Negros, on what 1 b called zapupe, Agave zapupe, and on 
sisal, Agave cantida. The disease is not widely distributed on 
sisal in the Philippines according to hemp inspectors, and is 
known only at La Carlota and one other small planting on the 
Island of Panay. Evidence points rather definitely to this disease 
as an introduction on zapupe plants from Mexico, within recent 
years. Zapupe does not occur and is not cultivated commonly 
in the Philippines. In recent years it was introduced from 
Mexico and inasmuch as the zapupe is very seriously affected 
and the sisal plants near by have also become affected, while 
sisal thruout the Islands is not affected, such occurrence would 
indicate that the disease had come into the country on the 
zapupe plants. 

The disease is very serious on zapupe since an affected plant, 
altho it is not entirely killed, is destroyed for the purposes of 
fiber production; sisal plants near by are not so severely affected 
which may be due to their being more recently affected or pos¬ 
sibly to less susceptibility. Maguey, also planted near by, is 
not severely affected and may be resistant. The appearance 
of the disease is shown in the photographs, Plate 19. 

DISEASES OP PINEAPPLES, ANANAS COMOSU8 (SATTVUS) 

Pineapple tvilt .—This disease has been found only in the Prov¬ 
inces of Bataan, Laguna, and Bukidnon, on but three plantations. 
It is found only on Hawaiian varieties; native plantings are 
either resistant or have not yet been infected. Mr. F. M. Clara 
has made a very extensive field survey for this disease and finds 
it in only these three localities. The evidence would indicate 
that it was of recent introduction, probably within the last six 
years; it has not been widely distributed throughout the prov¬ 
inces, and it should be possible entirely to eradicate the disease 
at the present time and maintain the country free of the trouble. 
Upon one plantation where the disease was found, the loss was 
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fairly severe. This is the first mention of pineapple wilt from 
the Philippines. Affected plants are shown in the photographs, 
Plate 20. 

Thtelaviopais rot ,—This disease is very generally distributed 
where pineapples are grown in the Philippines. We have found 
the fungus, Thielaviopxis, on fruits, leaves, and suckers. In the 
total, it produces a considerable amount of loss which is impos¬ 
sible to present in any definite estimate. This disease altho 
very common has not been previously reported from this 
country. 


DISEASES OP TOBACCO (NICOTIANA TABACUM) 

Bacterial wilt. —This disease, due to Bacterium solanacearum, 
occurs here but m our limited experience has not caused exten¬ 
sive injury. 

Root rot .—This is the worst disease of tobacco in the field 
in our experience. According to Mr. P. M Clara who has done 
the field work on the disease, it occurs late in the season and is 
very generally distributed and causes serious loss. We have 
isolated a fungus uniformly from the disease which we believe 
to be Thielavia but so far have been unable to cause it to fruit. 
The disease has not been previously reported from this country 
and apparently has been confused with bacterial wilt; its effects 
are shown in Plate 21. 

Sclerotium disease —This disease, due to the fungus Sclero- 
tvum rolfsri, is found not only in the seed beds but also in the 
fields under foothill conditions. It does not cause general in¬ 
jury but causes a sporadic picking off of five to ten plants in 
a whole field. Root rot, on the other hand, will kill extensively 
in large patches. Sclerotium disease has not been serious in our 
experience on the lowlands due, we believe, to the longer dry 
season. This fungus has not been mentioned previously in the 
literature as causing a field disease of tobacco, to our knowledge. 

Cercospora leaf spot. —This disease is usually found upon old 
plants especially at the end of the season when the rains begin. 
The loss was, however, negligible during the last season. 

Mosaic disease. —This disease, altho affecting a very large pro¬ 
portion of the tobacco plants which reach maturity in the Phil¬ 
ippines, has never been previously reported from the Philippines 
to the writer’s knowledge. The disease is highly infectious and 
is caused by what is called a flltrable virus. Young plants do 
not show the infection, but after the first picking of the leaves 
the disease shows up uniformly, apparently having been dis¬ 
seminated by the pickers. There are no complaints of losses 
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from this disease and apparently the growers have not recog* 
nized the losses from it as yet. 

DISEASE OP THE COCONUT (COCOS NUCIFEBA) 

Bud rot.—This disease i« very widespread and there are 
numerous complaints of injury resulting from it. No active 
investigation of this disease has been carried on in this labora¬ 
tory inasmuch as it has seemed desirable to concentrate on 
other diseases. Bud rot is reported from all the largest coco¬ 
nut producing districts of the Philippines. An eradication cam¬ 
paign against the disease has been carried on by the Bureau of 
Agriculture. 

Pestalozzia leaf spot. —This leaf spot disease, caused by a 
fungus, Pestalozzia palmarum, is very widespread, having 
been sent in from almost every coconut-growing district of 
the country. In the writer's experience it apparently is of 
importance only on the young trees, and with age little injury 
results from the disease. On young trees it frequently causes 
alarm to growers. 

Stem bleeding disease. —This disease, described from Ceylon, 
has previously been unreported in the Philippines. It occurs 
in Mindanao and Sulu, but the writer’s observations of the 
coconut regions on Luzon have been limited so that it is impos¬ 
sible to make a statement as to its presence here. In Min¬ 
danao it is a considerable factor, resulting in a shorter length 
of life of the trees. 

DISEASES OF SUGAR CANE (SACCHARUM OFFICINARUM) 

Pineapple disease. —“This disease, caused by the fungus 
Thielaviopsis paradoxa, is of widespread distribution through¬ 
out the Philippines. Although it is easily preventable, a great 
deal of loss results from this disease. 

Many fields have been observed which had to be entirely 
replanted or which were entirely abandoned due to lack of 
germination of the seed caused by this disease, Plate 22. Such 
loss is in most cases entirely unnecessary. The first report 
of the disease in this country by Lee in the Philippine Sugar 
News for August, 1920, gives a short account of methods of 
prevention. 

Came smut .—This disease caused by the fungus TJstilago sae- 
chari is also of widespread distribution on Luzon. It affects 
especially the Luzon White and Pampanga Red varieties. The 
varieties, Yellow Caledonia, H-109 and Louisiana Striped have 
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not been observed to be affected. The disease, since it increases 
with ratooning, is one of the factors which limits ratooning of 
susceptible canes on Luzon. Inasmuch as the varieties Pam- 
panga Red and Luzon White have been the most commonly 
grown on Luzon, ratooning of cane has not been generally prac¬ 
ticed here. Ratoon fields in which four out of five plants were 
affected, have been observed. The disease may be prevented by 
the use of resistant varieties and such serious loss appears to 
be entirely unnecessary. 

Rind disease .—A fungus known as Melanconium sacchari was 
described in the early days in the Hawaiian Islands and the 
West Indies as the cause of what is known as rind disease. Since 
that time, however, further work of Dr H. L. Lyon of the Ha¬ 
waiian Sugar Planters’ Association has shown that this fungus 
is not parasitic, but attacks only canes killed previously by other 
causes. No injury due to this fungus has been observed by us; 
nevertheless, previous writers in this country, unaware of the 
literature, have repeatedly made the mistake of describing rind 
disease as a serious trouble of the cane. 

Sclerotium disease .—This disease, also known in Java as red 
rot of the leaf sheath, caused by the fungus Sclerotium rolfsii, 
is found very commonly in this country. There is no data 
available showing the extent of injury, but apparently under 
ordinary circumstances it is unimportant. 

Top rot .—A disease which we consider similar to top rot, de¬ 
scribed in 1890 by Wakker from Java, is found here. We have 
isolated a fungus from this disease which upon reinoculation has 
produced the primary symptom of it The disease is sporadic 
only in occurrence and causes negligible loss. Mr. M. G. Medalla 
has assisted the writer with this disease. 

Mosaic or yeUow stripe disease.- -This disease is of widespread 
distribution and general prevalence, and these facts lead to the 
conclusion that it is of long duration m this country. The dis¬ 
ease apparently causes a large percentage of loss from the total 
production of this country, but as yet there is no detailed data 
to show definitely how great the losses may be. We find the 
disease very common upon the Luzon White and Pampanga Red 
varieties, and also upon Louisiana Striped but with less stunting 
effect than on the native canes. Yellow Caledonia is not com¬ 
monly affected but when affected seems to be very severely 
stunted. It is difficult to find a stool of the Luzon White in a 
ratoon field which is not affected. The same holds true for most 
fields of plant cane of this variety after about six months. 
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The Pampanga Red variety is not so commonly affected. In 
Negros some plantations have it on almost every stool, while 
other districts are entirely free from it. The considerable loss 
caused by this disease can be easily avoided and is apparently 
unnecessary. 

Rust .—This disease, caused by the fungus Puccinia kuehnii, 
has been found rather commonly on Louisiana Striped, Rose 
Bamboo, and Black Cheribon varieties but causes slight injury. 
It is apparently the most common on these varieties and causes 
but little injury on other varieties. 

Wilt. —This disease, caused by the fungus Cephalosporium sac- 
chari, was sent in to the laboratory from Mindoro Province. 
It has been reported previously only from India and the Union 
of South Africa. The fungus which was isolated proved the 
identity of the disease. It is not of widespread occurrence but 
causes entire killing of a cane when once affected. In the 
writer's experience it occurs only sporadically. This is the first 
report of the disease in this country. 

Roots disease, due the fungus, Marasmius sacchari. —This dis¬ 
ease has been observed here but has not caused extensive injury 
in our experience. 

Leaf spot cauesd by the fungus, Bakerophoma saccha/ri. —This 
disease has been found on the Louisiana Striped cane most com¬ 
monly. The disease, in our experience, has caused very slight 
harm but it is apparent that it has possibilities of doing greater 
harm under favorable conditions. 

Ring spot. —This leaf spot disease, caused by the fungus Lep- 
tosphaeria sacchari, is widespread in Batangas, Laguna, Rizal, 
Bulacan, Pampanga, Occidental Negros, and Zamboanga Prov¬ 
inces. Under seasonal conditions favorable for the fungus it 
may cause tangible injury in decreasing the leaf area. Because 
of its wide distribution and importance to the planters it is 
peculiar that it has never been reported from this country pre¬ 
viously. The disease may be avoided by planting resistant 
varieties such as D-1185 and Badilla. 

Leaf spot due to the fungus, PhyUachora sacchari.— This dis¬ 
ease was collected by Mr. G. M. Reyes in Mindanao, where he 
found it rather commonly on the native canes grown for chewing 
purposes. It is rare or entirely absent in the commercial cane 
varieties of Luzon and Occidental Negros. 

Leaf spot due to the fungus, Cercospora kopkii. —This leaf spot 
is very common on H-109 cane and has been observed by Messrs. 
Medalla and Reyes in Bataan, Rizal, Laguna, and Occidental 
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Negros Provinces. It has not been observed on the native 
varieties, Luzon White, Pampanga Bed, and Negros Purple. It 
has not caused serious loss in our experience; from the data 
available it would appear to have been long existent in this 
country. Our identification of the fungus is tentative only as 
we would like further study to assure our identification. 

Leaf spot due to the fungus, Pestalozzia fuscescens var. sac- 
chart. —This leaf spot disease was collected by Mr. G. M. Reyes 
from Mindanao on the native canes grown for chewing purposes 
there. It is not present or at least is not common on Luzon 
and is of no importance on the commercial cane varieties at 
the present time. This disease has not been previously reported 
from this country. 

Leaf killing disease due to the fungus. Collctotrichum, 
faicatum. —This disease was observed in a restricted area 
only in Pampanga during a period of warm weather with fre¬ 
quent showers. The leaves were reddened and subsequently 
browned and killed. Fruiting bodies appeared which on exam¬ 
ination evidenced the presence of the fungus Colletotrichum 
faicatum. This fungus is most noteworthy m literature as caus¬ 
ing a disease on the stem known as red rot, altho it has also 
been previously described from other countries as a leaf killing 
fungus. Red rot of the stem has been frequently reported from 
the Philippines but in the writer’s experience has never been 
observed. The killing of the leaves due to the red rot fungus 
has not been previously reported upon here. 

With a change in the weather causing drier conditions the 
disease disappeared. It is apparently not of great importance 
in this country. 

Sooty mold. —This disease, due to the fungus Meliola arundinis, 
occurs on the leaves of cane following the attacks of aphids. It 
is quite common but causes negligible loss in our experience. 

Sanded sclerotial disease. —This disease described from India 
and Java has been collected by Mr. E. Villavicencio and Mr. 
G. M. Reyes in two localities in Rizal Province. The causal 
fungus haB no spore forms. It is usually on the older leaves 
and is not conspicuous; close examination will probably demon¬ 
strate it well distributed thruout the other provinces. It has 
been found on Louisiana Striped, Badilla, Barbados, and Luzon 
White varieties. This is the first report of the disease from this 
country. 

Root disease due to the flowering parasite , Aegvnetia indica .— 
A disease exists in Laguna, Batangas, and Rizal Provinces on 
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mature or nearly mature cane which causes an almost complete 
loss of the sugar in the cane and a consequent loss of the crop; 
rationing following the attacks of the parasite is of course im¬ 
possible. This injury is due to a parasitic flowering plant, 
Aeginetia indica; the parasite is found on cane commonly in 
Rizal, Laguna, and Batangas Provinces; it is also reported on 
other grasses in Pampanga Province by Dr. E. D. Merrill. 

It has not yet been reported from Negros to our knowledge. 
Very little is known about the dissemination of this parasite 
and the conditions favorable for its development and, conse¬ 
quently, its prevention is very difficult. This is one of the most 
disastrous diseases in the Philippines when it does occur, but 
fortunately it is not common outside of Laguna and Batangas. 

Downy mildew or leaf stripe. —This disease caused by the 
fungus Sclerospora aaeehari was introduced into Rizal Province 
from Formosa, in 1920. Upon the discovery of the disease, the 
affected cane, about one hectare in extent, was promptly cut 
and burned and the stubble dug up and burned over. Since then 
continued inspection of the field has been maintained, but the 
disease has not as yet reappeared. 

Another outbreak of the disease covering several hectares, 
was observed at one of the new mills in Pampanga Province. 
The source of this infection is not known. This outbreak has 
been in the hands of the mill staff who have undertaken to 
eradicate it. With its complete eradication in Pampanga the 
disease should be entirely absent from the Philippines. 

Fiji disease. —This disease, the cause of which needs consider¬ 
able further study, is present in Laguna, Batangas, Mindoro, 
and Occidental Negros Provinces. A few cases where observed 
at Del Carmen, Pampanga, which were promptly eradicated, 
and that province is free of the disease for the present. A case 
has also been forwarded from Zamboanga, in Mindanao. This 
disease is undoubtedly the most serious on sugar cane in the 
Philippines. It is of recent introduction, its history in the Phil¬ 
ippines being fairly easily traced. It has not been in the country 
more than ten years, but in that period has become so widely 
disseminated as to be beyond the possibility of isolation. 

Red vascular disease. —There has been observed at Lamao, 
Bataan; Alabang, Rizal; Carmencita, Pampanga; in Mindoro 
and sparsely distributed thruout Occidental Negros a disease 
which we are calling red vascular disease characterized by a 
wilt of the leaves and by reddened vascular bundles. The dis¬ 
ease is distinct from the published description of sereh in that 
there is no mention of a wilt of the leaves in the case of sereh, 
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nor is there in the ease of this Philippine disease the profuse 
stooling of the affected canes as described for sereh in Java. 
The disease is most common on H-109, altho it has also been 
observed on Louisiana Striped and Negros Purple. Inasmuch 
as Negros Purple is said to be very resistant to sereh in Java 
this constitutes another reason for believing it to be distinct 
from sereh. The disease is also quite distinct from wilt and red 
rot, either of which from the written description might be con¬ 
fused with this trouble. 

This Philippine disease is apparently identical to a trouble 
shown to me by T)r. H. L. Lyon of the Experiment Station, 
Hawaiian Sugar Planters’ Association, which occurred at Olaa, 
Hawaii, on D-J136 variety. The disease could be easily eradic¬ 
ated in the Philippines at the present time with little or no 
financial loss to the planters, and this procedure will probably 
be undertaken The effects of this disease on young cane are 
shown in Plate 23. The true Java sereh has been repeatedly 
reported from this country but such reports have not been 
correct. 

Root disease .-—The mention of a root disease caused by the 
fungus Diclyophora phulloidm has frequently been made in Phil¬ 
ippine literature. This class of fungi was given considerable 
mention as cane parasites in the early days of experimental work 
in the Hawaiian Islands More recent work there has Bhown 
this group of fungi to be entirely harmless and not parasitic. 
In our observations in the Philippines, Dictj/ophora has never 
occurred in such a way as to give the impression of its being 
parasitic on sugar cane. It would seem to be more nearly the 
case, as in Hawaii, that this fungus on cane is a harmless sapro¬ 
phytic organism. 

DISCUSSION 

The foregoing brief account has listed some of the more im¬ 
portant economic diseases which have come to our attention. 
Twenty-two of these diseases are here reported for the first time 
in the Philippines. Of the diseases listed there are several 
which are apparently not completely distributed throughout the 
Philippines and the dissemination of which should be prevented. 
Such a case is pink disease, which has not yet been observed 
on the Island of Basilan. There are two rubber plantations, 
neither of which has ever had a single case of pink disease to 
the present time, although in other countries this disease on 
rubber constitutes a considerable handicap and occasions a con- 
uni*—-4 



434 


PHILIPPINE AGRICULTURAL REVIEW 


slant prevention campaign. Fink disease is present in Luzon 
and also has been found in Soraogon. The greatest care should 
be taken to keep this disease out of Basilan. 

Pineapple wilt is at present restricted to three localities in the 
Philippines; Abucay, Bataan; Los Banos, Laguna; and Diclom, 
Bukidnon. Injury from this disease can be entirely eliminated 
by its complete eradication from the small areas now affected. 

Anthracnose or black spot of sisal and zapupe is another dis¬ 
ease at present not widely distributed. Restriction of the 
distribution of sisal plants from Occidental Negros and Panay 
would restrict this disease at least temporarily. Losses from 
the diseases downy mildew and red vascular disease of sugar 
cane can also be entirely prevented at the present time by the 
entire eradication of the small amounts of cane at present 
affected with these diseases. 

The number of diseases for which there is considerable evi¬ 
dence pointing to their recent introduction is also noteworthy. 
Such diseases are citrus canker, bark rot on citrus, anthracnose 
of sisal and zapupe, pineapple wilt, Fiji disease of sugar cane, 
and downy mildew of sugar cane. Each one of these diseases 
is a limiting factor in the commercial production of the crop 
which they attack. Each of them could have been easily and 
cheaply prevented by greater care in the importation of plants 
from foreign countries. A very discreditable feature of these 
disease introductions is that m the majority of cases, they were 
introduced by individuals closely associated with agricultural 
institutions or large, specialized agricultural industries. 

When it is considered that in the case of the least destructive 
of these diseases an appreciable percentage from the yields is 
lost, that such loss affects the yields from the whole country, 
and that such decreased yields are repeated year after year, 
it becomes evident that ignorance or negligence, allowing the 
introduction of plant diseases, costs the country, eventually, 
millions of pesos. 
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The citruB industry in the Philippines, while now of rather 
minor importance, offers in several localities at least, a large 
commercial possibility. Wester 1 states that “there Is unques¬ 
tionably a bright future for the cultivation of the mandarin, 
orange, pomelo, lime and to some extent the calamondin.” The 
Philippines import large amounts of citrus fruit which ultimately 
should be supplied from local production. Before this condi¬ 
tion can possibly be brought about, however, several important 
problems connected with the culture of the fruit must be solved 
Not the least among these are those relating to the prevention 
of loss through insect injury. 

In all countries where citrus is grown commercially, scale 
insects ( Coccidae ) play an important role in the industry The 
specific amount of the direct or primary injury occasioned by 
these insects is often difficult to prove and for this reason the 
importance has been at times in many localities, including the 
Philippines, greatly underestimated. On the other hand, there 
is the danger of giving undue importance to scale infestations 
which, though sometimes heavy, do not materially affect the 
trees. The relative importance of the scale, therefore, under 
the conditions which obtain in a given locality must be definitely 
demonstrated before the economy of control can be shown. 

The observations from which the conclusions of this paper are 
drawn, were made in the various citrus plantations of the College 
of Agriculture at Los Banos, Laguna, and the results noted must 
therefore be considered as primarily applicable to that place, 
although observations in other citrus growing sections of the 
Philippines tend to show thal the statements apply to the Islands 
generally. While complete notes are available on only one scale 
species, Coccus viridia Green, so far as the Philippines are con¬ 
cerned, the conclusions apply equally well with the other im¬ 
portant citrus scales. This scale was selected for various 

‘ Wester, P. J., Bureau of Agriculture Circular No 24, August 16, 1918, 

pp. 1-21. 
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reasons, the most important of which are: first, its great varia¬ 
tion in seasonal abundance; second, its susceptibility to the attacks 
of parasitic fungi; third, the high per cent of scales parasitized 
by insects during certain seasons; and fourth, its general distri¬ 
bution and omnivorous habits. 

Secondary injury from scale insects, such as smutting of the 
fruit, while of vast importance in some countries, notably Cali¬ 
fornia where the black scale (Samaetia oleae Bern.) because of 
the smutting, is by far the most important citrus pest, is relatively 
unimportant here and will not have to be considered until the 
buying public demands graded and selected fruit. Scale infes¬ 
tations of the fruit itself are likewise unimportant at this time. 
For the present, scale insects damage to citrus in the Philippines 
is confined to the direct or primary injury. 

The primary or direct injury from scale insects consists in 
the loss of the plant juices through the sucking habits of these 
pests. Normal plants show no serious effects of scale attack 
when cultural conditions are good and sufficient moisture is pre¬ 
sent in the soil, unless they appear in overwhelming numbers 
Infestations of Coccus ciridis or other scales on citrus have rarely 
been observed in such numbers here other than in the hot dry 
season. In the plantations of the College of Agriculture citrus 
is grown without irrigation, as is the case throughout the Is¬ 
lands. From December until May the rainfall is slight (figure 
1) and the soil becomes depleted in moisture until, toward the 
end of this period, the trees suffer severely from drought. At 
the latter part of the same period the plants have also to endure 
the hottest season of the year (figure 1). Woodworth 2 states 
that “No class of injury renders a plant less able to pass through 
a drought than does that caused by sucking insects.” It is quite 
evident that the additional burden placed on the plant by scales 
at this period would definitely affect its condition. 

While the same numerical infestation throughout the year 
would be vastly more harmful to the plant during the dry season, 
the greatly increased infestation which actually does occur during 
the “drought” season multiplies the damage many fold. On four 
young trees of Citrus grandis Osb., scales were counted monthly. 
Those exhibiting fungus attack were not included in the totals, 
nor were those which showed exit holes of insect parasites, thus 
eliminating those which were no longer attacking the plant. The 
figures as plotted in figure 1 show a minimum number of scales 
present in October and November, slowly increasing until April 

* Woodworth, C. W. University of California Circular No. 7, 1008, p. 9. 
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and then dropping off in numbers rather rapidly at first during 
the extreme end of the hot season and through the wet season 
to October. Comparing the graphs in figure 1, it is evident that 
the heavy infestation of scales occurs through the driest part of 
the year and at the same time the warmest season, a combination 
of circumstances which offer the greatest possiblity for damage 
from scale insects and is strikingly shown by the condition of the 
trees at the end of that period. 

No effort is made here to distinguish between the effectiveness 
of the various parasites and the climatic conditions responsible 
for the seasonal abundance of the scale. However, it is worth 
noting that, m a general way, the relative abundance varies 
directly with the average temperature and inversely with the 
average rainfall, the extremes occurring after those of temper¬ 
ature and just previous to those of rainfall. This may or may 
not be significant, and of course, may vary somewhat with other 
years. It is observed, however, that the period of effectiveness 
of parasitic fungi is only during the rainy season, the fungi 
appearing on new scales and becoming effective from August to 
November and then falling off in numbers, until in March few 
recently parasitized scales are to be found. The most common 
parasitic fungus is the conspicuous red fungus (Microcera 
coccophdu Desm.), while Ascherontia scleroiotdes P. Hern; and 
Septobaaidium spp. 3 occurs on the scale to a less extent. 

Parasitic insects are undoubtedly a large factor in the seasonal 
cycle of Coccus viridis and other coccids on citrus here, but the 
maximum effectiveness is not apparent until well along into the 
rainy season after the harm by the scales has already been ac¬ 
complished. The highest per cents of parasitisms were recorded 
in July, August, September, and October, while the period of 
maximum scale abundance and injury occurred in March, April, 
May, and June. Combining the effective periods of control ex¬ 
ercised by insect and fungus parasites, there is still remaining 
those months of the dry season at which insects which suck the 
j'uices of plants, including scale insects, are able to do their 
greatest injury to plants. 

Coccophagus sp. and Ancristis sp., two species of Aphelinidae 
hymenoptera, were bred from Coccus viridis and are the prin¬ 
cipal insect paraaiteB affecting this species here. The determi- 

•Dean C. P. Baker offers the following comment. “It 1* a question if 
Septoba8idw.m is actively parasitic. The pellicle formed over scales seems 
to feed largely on honey dew, since perfectly healthy colonies occur under 
the pellicles.” 
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nations for these were received from Mr. P. T. Timberlake of 
the Experiment Station of the Hawaiian Sugar Planter's As¬ 
sociation, with the note that Coccophagus sp, was probably a new 
species and that possibly Anei%stis sp. was also. 

SUMMARY 

1. The degree of primary injury from scale insects is in general 
directly relative to the condition of the plant. 

2. Scales are most numerous during the dry season. (January 
to July in Los Bahos). 

3. During the dry season the scales receive the minimum 
natural check. 

4. The injury from their attack is greatly enhanced by the 
poor resistance of the trees at this time. 

6. Parasitic fungi are most effective from August to January. 

6. Insect parasites are most effective from July to November. 

7. Mi&rocera coccophila Desm., Aacherontia schrotoidcs P. 
Hern, and Septobasulium spp. are the parasitic fungi found 
attacking Coccus viridis Green. 

8. Coccophagus sp. and Awrustin sp are the principal insect 
parasites of Coccus mndis Green. 

9. Spraying or fumigation is a necessary supplement to the 
natural checks, as they now occur, for the control of the injury 
from scale insects on citrus in the Philippines. 
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Cebu Purple variety (colored) , -. 419 

Mosaic or yellow stripe disease of sugar cane showing typical 
leaf symptoms on the Lousiana Stripe variety; natural size » . 419 
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Sugar cane—Continued: Fwingp—» ■ 

On the right, a healthy stick of P11S5 variety, showing the con¬ 
trast in diameter and length of joints with the two sticks of 
the same variety affected with yellow stnpe disease on the 
left. The white Btrealung of the rind is typical of the disease 

in severely affected canes. . . 419 

Throe rows of Cebu Purple cane at left affected with mosaic or 
yellow stripe disease; two rows at right are healthy; there is 
a difference of two feet in size between the healthy and diseased 

rows altho the cane is but 6 months old. 419 

Right, Cebu Purple cane affected with mosaic disease; left, 
healthy cane of same variety, showing graphically the losses in 
cane yields due to this disease. The cane was in similar soil 
but different plats; mosaic cane is 12 months old 419 

Canker stage of yellow stripe disease on Yellow Caledonia cane, 
first ratoon crop. Shows the typical white streaking and on 

the left, killing of the cane . . 419 

A field planted with cane, showing the very poor stand resulting 
from the use of deteriorated seed points. Young corn plants 
may be seen coming up between the cane stools showing how 
the planters attempt to retrieve their losses with another crop. 


Much of the labor and effort in planting the cane however is 

lost... .. . . 427 

Talinum: The talmum. Lamao Experiment Station 253 

Tamisan .... . . ..308 

Tison ..... 302 

Tongo: 

The tongo ... . 233 

Tuber of the tongo 232 

Uay .323 

Yautia: The ymutia. Singalong Epenment Station 232 

Yarumn . .. 862 

Zamboanga: Vicinity of Zamboanga, Masinlok Anchorage and Cal¬ 
dera Bay . ... . ... 200 



AUTHORS 


CAMUB, JOSB S.: Pasta 

Rice in the Philippines . . 7 

Hsmnandcz, Ajwuano: 

Editorial, First Quarter 5 

Editorial, Second Quarter . - 128 

Editorial, Third Quarter .... 209 

Kopke, E W.: 

Mosaic Disease of Sugar Cane m the Philippines 4 IS 

Lee, H Atherton . 

The Prevention of the Importation of Injurious Insects and 

Parasitic Fungi on Economic Crops from Foreign Countries . 389 

The Season's Experiments on Fiji Disease, Mosaic Disease, and 

Smut of Sugar Cane 402 

Fiji Disease of Sugar Cane in the Philippines 413 

Mosaic Disease of Sugar Cane in the Philippines . . . 418 

Observations on Previously Unreported or Noteworthy Plant 

Diseases in the Philippines 422 

Medalla, Mariano G. 

The Season's Experiments on Fiji Disease, Mosaic Disease and 
Smut of Sugar Cane 402 

Fiji Disease of Sugar Cane in the Philippine* 413 

Merino, Gonzalo* 

The Prevention of the Importation of Injurious Insects and 
Parasitic Fungi on Economic Crops from Foreign Countries 389 
PeKa, Antonio. 

Agricultural Conditions in the Philippines 129 

UlCHANCO, LEOPOLDO B. * 

The Rice Bug, Leptoconsa acuta Thunberg, in the Philippines 87 

Welles, Colin G. 

Fiji Disease of Sugar Cane in the Philippines 413 

Wester, P. J,. 

Additional Data on Adlay.... 159 

Some Thoughts on Fruits and Their Culture in the Philippines 178 
The Avocado and Its Propagation 185 

Mindanao: Some Suggestions Relative to Economic Development 195 
Seedless Breadfruits in the Caroline Islands 202 

The Food Plants of the Philippines 211 

Woodworth, H. E.: 

Injury to Citrus by Scale Insects in the Philippines . . 435 


13 





